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ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT 

The OECD is a unique forum where the governments of 34 democracies work together to address the economic, 
social and environmental challenges of globalisation. The OECD is also at the forefront of efforts to understand and to help 
governments respond to new developments and concerns, such as corporate governance, the information economy and the 
challenges of an ageing population. The Organisation provides a setting where governments can compare policy 
experiences, seek answers to common problems, identify good practice and work to co-ordinate domestic and international 
policies. 

The OECD member countries are: Australia, Austria, Belgium, Canada, Chile, the Czech Republic, Denmark, 
Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, Luxembourg, Mexico, the 
Netherlands, New Zealand, Norway, Poland, Portugal, the Republic of Korea, the Slovak Republic, Slovenia, Spain, 
Sweden, Switzerland, Turkey, the United Kingdom and the United States. The European Commission takes part in the 
work of the OECD. 

OECD Publishing disseminates widely the results of the Organisation’s statistics gathering and research on 
economic, social and environmental issues, as well as the conventions, guidelines and standards agreed by its members. 

This work is published on the responsibility of the OECD Secretary-General. 
The opinions expressed and arguments employed herein do not necessarily reflect the official 

views of the Organisation or of the governments of its member countries. 

NUCLEAR ENERGY AGENCY 

The OECD Nuclear Energy Agency (NEA) was established on 1 February 1958. Current NEA membership consists 
of 30 OECD member countries: Australia, Austria, Belgium, Canada, the Czech Republic, Denmark, Finland, France, 
Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Luxembourg, Mexico, the Netherlands, Norway, Poland, 
Portugal, the Republic of Korea, the Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Turkey, the United Kingdom 
and the United States. The European Commission also takes part in the work of the Agency. 

The mission of the NEA is: 
– to assist its member countries in maintaining and further developing, through international co-operation, the 

scientific, technological and legal bases required for a safe, environmentally friendly and economical use of 
nuclear energy for peaceful purposes, as well as 

– to provide authoritative assessments and to forge common understandings on key issues, as input to government 
decisions on nuclear energy policy and to broader OECD policy analyses in areas such as energy and sustainable 
development. 

Specific areas of competence of the NEA include the safety and regulation of nuclear activities, radioactive waste 
management, radiological protection, nuclear science, economic and technical analyses of the nuclear fuel cycle, nuclear 
law and liability, and public information. 

The NEA Data Bank provides nuclear data and computer program services for participating countries. In these and 
related tasks, the NEA works in close collaboration with the International Atomic Energy Agency in Vienna, with which it 
has a Co-operation Agreement, as well as with other international organisations in the nuclear field. 
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THE COMMITTEE ON THE SAFETY OF NUCLEAR INSTALLATIONS 

 “The Committee on the Safety of Nuclear Installations (CSNI) shall be responsible for the 
activities of the Agency that support maintaining and advancing the scientific and technical knowledge 
base of the safety of nuclear installations, with the aim of implementing the NEA Strategic Plan for 2011-
2016 and the Joint CSNI/CNRA Strategic Plan and Mandates for 2011-2016 in its field of competence.  

 The Committee shall constitute a forum for the exchange of technical information and for 
collaboration between organisations, which can contribute, from their respective backgrounds in research, 
development and engineering, to its activities. It shall have regard to the exchange of information between 
member countries and safety R&D programmes of various sizes in order to keep all member countries 
involved in and abreast of developments in technical safety matters. 

 The Committee shall review the state of knowledge on important topics of nuclear safety 
science and techniques and of safety assessments, and ensure that operating experience is appropriately 
accounted for in its activities. It shall initiate and conduct programmes identified by these reviews and 
assessments in order to overcome discrepancies, develop improvements and reach consensus on technical 
issues of common interest. It shall promote the co-ordination of work in different member countries that 
serve to maintain and enhance competence in nuclear safety matters, including the establishment of joint 
undertakings, and shall assist in the feedback of the results to participating organisations. The Committee 
shall ensure that valuable end-products of the technical reviews and analyses are produced and available 
to members in a timely manner.  

 The Committee shall focus primarily on the safety aspects of existing power reactors, other 
nuclear installations and the construction of new power reactors; it shall also consider the safety 
implications of scientific and technical developments of future reactor designs.  

 The Committee shall organise its own activities. Furthermore, it shall examine any other matters 
referred to it by the Steering Committee. It may sponsor specialist meetings and technical working groups 
to further its objectives. In implementing its programme the Committee shall establish co-operative 
mechanisms with the Committee on Nuclear Regulatory Activities in order to work with that Committee 
on matters of common interest, avoiding unnecessary duplications.  

 The Committee shall also co-operate with the Committee on Radiation Protection and Public 
Health, the Radioactive Waste Management Committee, the Committee for Technical and Economic 
Studies on Nuclear Energy Development and the Fuel Cycle and the Nuclear Science Committee on 
matters of common interest.” 
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FOREWORD 

The main mission of the Working Group on Risk Assessment (WGRISK) is to provide risk-related 
support to the Committee on the Safety of Nuclear Installations (CSNI) as the Committee carries out its 
mission “to assist member countries in ensuring adequate safety of existing and future nuclear 
installations in their respective territories, through maintaining and further developing the knowledge, 
competence and infrastructure needed to regulate and support the complete life cycle, including the 
design, construction, operation, decommissioning and waste management of nuclear reactors, fuel cycle 
facilities, and other nuclear installations.” This also states that CSNI “will strive for continually 
improving the effectiveness and harmonization of regulatory practices and for facilitating consensus 
through joint undertakings and shared expertise.”  

The scope of the activities carried out by WGRISK may involve, for current and future nuclear 
installations under the purview of CSNI, any or all of the two broad sets of activities pursued in managing 
risk:  

- Risk Assessment (including risk characterization as well as technical assessment) and  

- Risk Management (including the development and evaluation of options). 

WGRISK, will provide timely, high-quality work products addressing, to the extent practical, the broad 
range of risk management needs identified and be forward looking in the identification of risk 
management issues that may need to be addressed by CSNI and the working group thus being sufficiently 
flexible to respond to emerging risk management issues, appropriately coordinated with the risk 
management programmes of member countries and other international organizations and serving as an 
internationally recognized, authoritative source on risk-related matters and as an important resource for 
risk-related knowledge management activities. 

A main challenge associated with the shrinking nuclear infrastructure was identified in the Committee on 
the Safety of nuclear Installations (CSNI) 2006-2009 operating plan (NEA/CSNI/R(2007)7). A key 
objective of addressing this challenge was the maintenance of sufficient expertise, data, analytical and 
experimental capabilities to be able to develop the technical basis to resolve currently identified safety 
issues and respond to and investigate safety issues that may be identified in the future. In response to this 
issue, and based on needs expressed by a number of member countries, WGRISK initiated task (2009)1 
“PSA Knowledge Transfer” in the fall of 2009. Although the CSNI operating plan was revised in 2011, 
the CSNI/CNRA joint Strategic Plan (NEA/CSNI/R(2011)1) identifies the need to maintain adequate 
nuclear skills and infrastructure as a key challenge. 

The main objective of the PSA Knowledge Transfer task was to develop an understanding of the current 
needs and ongoing activities of the member countries on probabilistic safety assessment (PSA) 
knowledge transfer, including other ongoing international activities in this technical area. This task 
addresses various topics relevant to member countries’ activities affecting the transfer of knowledge on 
PSA, including: organizational activities and the respective priorities, management of human resources, 
training and qualification programs, existing PSA guidance and standards as well as best practices, and 
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information management and technology. Additionally, the task was intended to support the 
dissemination of lessons learned and best practices, and help identify follow-on activities (e.g., 
knowledge transfer seminars on specified topics) that could be performed to efficiently and effectively 
preserve the current PSA expertise. 

This work represents the collective effort of the task group all of whom provided valuable time and 
considerable knowledge toward its production. In offering it thanks to these experts, the NEA Secretariat 
wishes to express particular appreciation to Dr. Marina Röwekamp, who as task leader performed the 
overall co-ordination towards completing the report and to Dr. Kevin Coyne, who provided considerable 
assistance in the development of the survey questionnaire used to elicit the information supporting this 
report. 

The Task Group members and staff contributing to this report were: 

Pieter De Gelder (BelV, 
Belgium) 

Raducu Gheorghe (CNSC, 
Canada) 

Chao Chun-Chan (INER, 
Chinese Taipei) 

Michel Hugon (EC) Jan-Erik Holmberg (VTT,
Finland) 

Reino Virolainen (STUK, 
Finland) 

Dominique Vasseur (EDF, 
France) 

Jeanne-Marie Lanore (IRSN, 
France) 

Marina Röwekamp (GRS, 
Germany) 

Elod Holló (NUBIKI, Hungary) Artur Lyubarsky (IAEA) Haruo Fujimoto (JNES, Japan)
Abdallah Amri (OECD/NEA) Jan Husarcek (UJD, Slovak 

Republic) 
Shane Turner (ONR, United 
Kingdom) 

Kevin Coyne (NRC, United 
States) 

Nathan Siu (NRC, United States) Margaret Tobin (NRC, United 
States) 

 



 NEA/CSNI/R(2012)15 

 7

EXECUTIVE SUMMARY 

Background 

As noted in the Joint CSNI/CNRA Strategic Plan and Mandates, a significant shift in nuclear workforce 
demographics is being experienced internationally as experienced staff in all areas that affect the safety of 
installations approach retirement. At the same time, there is an increased demand for these skills due to 
the combined effect of the extended operation of current installations, construction of new installations, 
and increasing interest by non-nuclear countries to establish a nuclear programme. To address this 
underlying need, the CSNI WGRISK initiated a task on “PSA Knowledge Transfer” in NEA member 
countries in 2009.  

Objective 

The objective of this project is to develop an understanding of the current needs and ongoing activities of 
the member countries on probabilistic safety assessment (PSA) knowledge transfer, including other 
ongoing international activities in this technical area. The project is expected to support the dissemination 
of lessons learned and best practices, and will help identify follow-on activities (e.g., knowledge transfer 
seminars on specified topics) that could be performed to efficiently and effectively transfer the current 
PSA expertise. 

The scope of this project is limited to knowledge transfer activities (e.g., training courses, on-the-job 
training, seminars, and mentoring). In order to maintain project focus on the WGRISK member needs 
expressed as the project was being defined, it does not address other aspects of knowledge management 
(e.g., knowledge representation, capture, storage, or retrieval). 

Process 

This project used a standard survey questionnaire approach to obtain information from member countries 
and other organizations involved in PSA related activities. A draft questionnaire was prepared by a core 
task group and circulated among WGRISK members for review and comment. The questionnaire covered 
the following topics related to PSA knowledge transfer: general information, organizational activities and 
priorities, human resource management, training and qualification programmes, PSA guidance, standards, 
and best practices, information management and technology, lessons learned. After the questionnaire was 
finalized, it was circulated to WGRISK members as well as to the International Atomic Energy Agency 
(IAEA) and the European Commission (EC) to ascertain the state of the art in PSA knowledge transfer up 
to 2010. Detailed responses were prepared by representatives from 18 institutions from 11 member 
countries and the international organizations IAEA and EC. After a first compilation of information, the 
collected information was analyzed and summarized. This report provides a high level overview and 
analysis of the questionnaire responses, the results of this analysis, and a compilation of the detailed, 
completed questionnaires from each respondent.  
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Conclusions 

As experienced PSA practitioners retire and the use of risk-informed regulatory approaches increases, 
knowledge transfer becomes more and more relevant. This is particularly valid since public expectations 
for the safety of nuclear energy increase continuously. The need is further highlighted by the strong trend 
toward increased use of risk-informed methods in OECD/NEA member states. 

The knowledge transfer survey has indicated a strong desire by OECD/NEA member states for enhancing 
the sharing of knowledge between different organizations from different countries. In particular, sharing 
and cooperation for PSA training courses, in which newcomers and practitioners could participate with 
individuals from outside their own organization, would be useful. To support this goal, educational 
activities, such as formal training courses, seminars, specific tutoring programmes for selected PSA 
topics, etc. could be announced to a broad community of experts from the OECD/NEA member states via 
the WGRISK and its Secretariat. Additionally, WGRISK could support its members by providing 
information about suitable training activities sponsored by member states by periodically collecting and 
disseminating the information about the specific needs and knowledge transfer activities of institutions in 
member states (e.g. selecting actual topics of interest, finding organizations and lecturers being able to 
provide the training issues needed, etc.).  

Furthermore, there is a strong interest in making relevant PSA documents from non-profit organizations 
available for member states´ organizations involved in PSA to use them for their internal training 
activities. This is already partly achieved by supporting specific international groups and activities such as 
ESReDA (European Safety, Reliability & Data Association) and ENSTTI (European Nuclear Safety 
Training and Tutoring Institute) but could be enhanced via WGRISK. In particular, WGRISK 
publications often address limitations and challenges associated with the implementation of PSA tools 
and methods and can complement more formal training programs. As such, WGRISK should continue its 
current practice to publish task reports, state-of-the-art reports, and other documents to provide PSA 
knowledge transfer resources for member states. 

In a first step, WGRISK may consider sponsoring specific activities to disseminate information through 
use of the NEA website to its members on available training courses, seminars, and national as well as 
international conferences (such as ANS PSA or PSAM conference meetings). In addition, the EC has 
offered to make PSA relevant documents and reports from projects performed under the umbrella of the 
EC or sponsored by the European Union publicly available to a broader expert community from 
OECD/NEA member state organizations. Additionally, this report is an initial step to fostering continued 
sharing of PSA knowledge transfer resources and a large amount of information relating to these PSA 
activities and resources available within member states can be found in Appendix C. 

Although formal training and qualification are important aspects of many knowledge transfer programs, 
the majority of current PSA knowledge transfer activities focus on more informal educational activities 
such as on-the-job training and mentoring of less experienced staff. However, these informal activities are 
dependent on the work activities actually being performed by the organization (as well as from results of 
research and development projects) and may not always reflect future knowledge transfer needs. 

Another key observation revealed by this task is that activities involving PSA knowledge transfer to 
members of the non-PSA nuclear safety community are most successful when there is a strong motivation 
on the part of non-PSA nuclear safety community to understand and to learn about PSA methods and 
tools. Therefore, it could be useful to develop information resources targeted toward the non-PSA nuclear 
safety community that explains the benefits of applying PSA techniques in ensuring and enhancing the 



 NEA/CSNI/R(2012)15 

 9

safety of nuclear installations. Such a resource may serve to motivate other nuclear plant professionals to 
learn about PSA and support the application of these techniques in their activities. 

Recommendations 

Based on the results of this task, the following recommendations were identified: 

1. To support knowledge transfer activities for less experienced PSA staff, the Working Group should 
investigate methods to more formally and efficiently disseminate information about knowledge 
transfer activities such as training courses, conferences, workshops and seminars using existing 
resources (e.g., periodic working group and task meetings and the WGRISK website). 

2. In light of the dependence of member countries on informal knowledge transfer mechanisms such as 
mentoring and on-the-job-training, the Working Group should consider exploring more formalized 
and systematic approaches to facilitating PSA staff exchanges and rotations among member states to 
optimize learning opportunities based on identified needs. Such a programme could allow member 
countries to prepare for future PSA needs even though the work opportunities may not currently exist 
within their country. 

3. To motivate non-PSA nuclear safety professionals to learn and better appreciate the role of PSA for 
nuclear installations, the Working Group should consider developing a Technical Opinion Paper 
(TOP) that describes the use of PSA technology for ensuring and enhancing nuclear installation safety 
and regulatory effectiveness. This TOP should be targeted to the non-PSA nuclear safety community. 

4. Good practices in the past have demonstrated the benefits of joint deterministic and probabilistic 
projects in nuclear safety. WGRISK should therefore enhance and support this path of transmitting 
knowledge on PSA from PSA specialists to non-PSA specialists by means of common projects using 
both approaches. 
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1. INTRODUCTION 

1.1 Background 

The Nuclear Energy Agency (NEA)/Committee for the Safety of Nuclear Installations’ (CSNI) Working 
Group on Risk Assessment (WGRISK) is tasked with supporting the improved use of Probabilistic Safety 
Assessment (PSA) in risk informed regulation and safety management through the analysis of results and 
the development of perspectives regarding potentially important risk contributors and associated risk 
reduction strategies. To accomplish this mission, WGRISK with its members representing PSA experts 
from member states, exchanges PSA-related information and experience in the frame of annual meetings. 
WGRISK is also responsible for developing state-of-the-art reports and technical opinion papers of the 
working group, publication of technical notes representing the opinion of the authors, and supporting 
international specialist meetings and workshops [1]. The main products of WGRISK are available to all 
NEA member countries and in some cases also to the public.  

The WGRISK work programme includes a broad range of PSA and PSA-related topics, covering also 
transfer of knowledge on PSA in member states´ institutions working in the field of PSA. In fact, PSA 
activities are growing in member states (cf. “PSA Use and Development in Member States” [2]) and, 
particularly for newly designed and built plants, PSA activities are increasing, with more formal and 
extended requirements by the regulators focusing more and more on risk-informed decision making. On 
the other hand, the number of experienced experts is decreasing due to the retirement of experienced 
practitioners. Thus, PSA knowledge transfer becomes more and more relevant. This is particularly valid 
since public expectations for the safety of nuclear energy increases continuously [3].  

In 2009, WGRISK initiated a task on PSA knowledge transfer in member states. 

1.2 Purpose and General Approach 

The major goal of the task was to produce a stand-alone report that reflects the position on the actual 
status of knowledge transfer on PSA in NEA member countries´ institutions working in the field of PSA 
as of spring 2010. The expected readers of the report are PSA professionals and other practitioners 
dealing with risk and safety management with an interest in transferring accumulated PSA knowledge to 
less experienced staff.  

A main focus of this study was information gathering through the use of a questionnaire to collect 
information on a variety of topics relating to knowledge transfer, including organizational activities, 
human resource management, training and qualification programmes, PSA guidance, and information 
management. Questionnaire responses were received from wide range of institutions representing a broad 
cross section of WGRISK members and observers, including: Belgium, Canada, Chinese Taipei (denoted 
by “Taiwan” in this report), Finland, France, Germany, Hungary, Japan, Slovak Republic, United 
Kingdom, and United States of America (USA). In addition, the International Atomic Energy Agency 
(IAEA) and the European Commission (EC) participated in the survey. The responses were analyzed in 
order to identify common themes and challenges, insights, best practices, and lessons learned.  
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1.3 Format of the Report 

The information provided by the respondents reflected the approach for managing PSA knowledge in 
different organizations. Additionally, respondents provided information about current best practices used 
in knowledge transfer on PSA issues. The information provided by respondents related to the most recent 
activities and trends in this respect in their country/organization.  

In order to achieve a consistent overview of the situation, this report is organized in a similar manner of 
the questionnaire and summaries of the questionnaire responses are provided for each major section of the 
questionnaire in Section 4. The questionnaire consisted of seven major groups of questions: 

• General Information – intended to solicit general information on the type of organization 
responding to the survey and major PSA related activities that the organization performs; 

• Organizational Activities and Priorities - solicited if the organization answering the questionnaire 
has any formal, systematic programmes in place to support knowledge transfer activities; 

• Human Resource Management - gathered information on how organizations handle recruiting and 
staffing to ensure adequate PSA capabilities are maintained; 

• Training and Qualification Programmes - gathered information related to formal training 
programmes in PSA technology; 

• PSA Guidance, Standards, and Best Practices – collected information related to the existence of 
guidance documents, handbooks, and other materials that are used to store and promulgate PSA 
knowledge; 

• Information Management and Technology - explored the management of PSA information (and 
its release to the public) in addition to information technology (computer based methods) that are 
used to transfer and store knowledge; and 

• Lessons Learned - gathered feedback on what has worked well in the past, what hasn’t worked 
well, and what can be done better. 

The questionnaire itself is presented in Appendix B. The questionnaire included information about the 
intent of each main topic category to help ensure consistency in the survey responses. The individual 
questionnaire responses from each responding organization are grouped by country and presented in 
alphabetical order in Appendix C. The corresponding contact persons for each respondent are listed in 
Appendix D. Note that the acronyms PSA and PRA (Probabilistic Risk Assessment) are used 
interchangeably in the replies. 

1.4 Process Followed in the Work 

This project involved several major activities including the development and review of a draft survey 
questionnaire, questionnaire completion, data analysis, and report development. After formation of a core 
task team, a draft questionnaire was prepared by a core task group and circulated among WGRISK 
members for review and comment. After the questionnaire was finalized, it was circulated to WGRISK 
members as well as to the IAEA and the EC to ascertain the state-of-the-art in PSA knowledge transfer up 
to 2010. Member countries representatives were asked to provide answers from various institutions within 
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their country involved in performing and reviewing PSAs . This information was provided in electronic 
form using the questionnaire format presented in Appendix B. Questionnaire responses from some of the 
core team members were also circulated to member countries early in this process to help guide the level 
of detail needed in the questionnaire responses.  

Member countries and other respondents submitted their survey responses by February 2011. During 
early spring 2011, the core task team members reviewed the questionnaire responses and provided 
preliminary conclusions. Also, a discussion was organized during the 2011 WGRISK annual meeting in 
order to draw the most important lessons and trends from the country replies and to correct potential 
biases.  
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2. SCOPE AND OBJECTIVE OF THE WGRISK TASK ON PSA KNOWLEDGE TRANSFER 

The objective of the recent WGRISK task on PSA knowledge transfer as given in Appendix A was to 
develop an understanding of the current needs and ongoing activities in the member countries on PSA 
knowledge transfer, including other ongoing international activities in this technical area. 

The project supports the dissemination of lessons learned and best practices and is expected to help 
identify follow-on activities (e.g., knowledge transfer seminars on specified topics) that could be 
performed to efficiently and effectively preserve the current PSA knowhow. 

This activity addresses knowledge transfer activities in participating NEA member countries and key 
international organizations including the IAEA and the EC. The project was limited to knowledge transfer 
activities such as training courses, on-the-job training, seminars, and mentoring. It was not intended to 
address other aspects of knowledge management (e.g., knowledge representation, capture, storage, or 
retrieval). It is further limited to knowledge regarding the performance, review, and use of nuclear power 
plant (NPP) PSA studies in risk-informed decision making. 

The preservation of PSA knowledge is important for regulatory bodies and their technical support 
organizations, as well as for the operators of nuclear installations. The proposed work has the following 
aspects related to CSNI’s project criteria: 

It supports regulatory bodies as well as utilities to identify PSA technical areas where their competence 
should and could be preserved through knowledge transfer; 

It is based on international reviews assuming active contribution by member state representatives; and 

Its main goal is to maintain and preserve the probabilistic safety assessment competence. 
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3. WGRISK SURVEY ON PSA KNOWLEDGE TRANSFER 

To support the project objectives, WGRISK has developed a questionnaire (see Appendix B) to collect 
information on knowledge transfer needs and ongoing knowledge transfer activities. The questionnaire 
solicited information related to knowledge transfer practices, in addition to information on lessons learned 
and best practices. The questionnaire was distributed to organizations of the NEA member states in 
addition to EC and IAEA representatives. Sections 3.1 through 3.7 summarize the topics covered by the 
questionnaire. 

3.1 General Questions 

Respondents were requested to answer some general questions, such as the main use of PSA in the 
organization. It was anticipated that respondents would generally be involved in the development of PSA 
methods and tools, creation and maintenance of nuclear plant PSAs, review of PSAs against regulatory 
requirements or recognized standards or practices, or use of PSA results to support changes in nuclear 
plant regulatory requirements (e.g., licensing basis changes). The questionnaire also allowed respondents 
to clarify how the organization generally defines the term “knowledge transfer” within the context of PSA 
and what are the key objectives for PSA knowledge transfer. In addition, the questionnaire requested 
information about what high level activities the organization normally performs to support its knowledge 
transfer objectives. 

3.2 Organizational Activities and Priorities 

A second group of questions concerned organizational activities and priorities within the organization 
related to any formal, systematic programmes in place to support knowledge transfer activities. These 
questions cover issues such as if the organization has specific programs, policies, and/or procedures for 
knowledge transfer activities, or if it perform any activities to systematically determine or assess current 
levels of staff expertise in PSA and near term PSA skill needs including a rough estimate on the staff time 
and/or funding resources dedicated to knowledge transfer activities. Another question asked what were 
viewed as the most significant challenges to developing or maintaining PSA knowledge transfer 
programs, policies, and procedures and what strengths the organization possesses in support of PSA 
knowledge transfer activities. Finally, the respondents were asked if they are planning to change 
programs, policies, or procedures associated with PSA knowledge transfer in the near future and to briefly 
describe potential changes. 

3.3 Human Resource Management 

The third group of questions was related to human resource management, such as recruiting, staffing, and 
succession planning with the intention of gathering information of how organizations handle recruiting 
and staffing to ensure that adequate PSA capabilities are maintained. This area included descriptions of 
challenges (or opportunities) the organization faces in maintaining adequate PSA knowledge, skills, and 
abilities within its technical staff, information on the methods used to acquire PSA technical staff and 
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answers how the organization tries to enhance PSA skills and share knowledge among experienced PSA 
practitioners. It was further asked which methods are used to transfer PSA knowledge to new staff and to 
identify future knowledge transfer needs and if there are formal training or knowledge transfer 
programmes in place for education and training of practitioners and/or newcomers in PSA. 

3.4 Training and Qualification Programmes 

Another group of questions gathered information on formal training and qualification programmes in PSA 
technology. The respondents were asked to provide descriptions on any formal training classes used to 
develop and/or maintain PSA knowledge, skills, and abilities. The questions elicited information related 
to who performs formal training / knowledge transfer activities and what are the potentially existing 
formal PSA qualification programmes. In addition, respondents were asked to address if different 
mechanisms are used or if there are different training courses, guidance documents, etc., for different 
classes of internal stakeholders (e.g., does training differentiate between technical staff and management). 

3.5 PSA Guidance, Standards and Best Practices 

A fifth set of questions focused on collecting information related to the existence, maintenance and 
regular updates of guidance documents, handbooks, and other materials that are used to store and 
promulgate PSA knowledge. 

3.6 Information Management and Technology 

A further group of questions was related to information management and technology exploring the 
management of PSA information. Questions also related to preferences for the public release of certain 
PSA related (computer based) information technology used to transfer and store knowledge (e.g., 
SARNET Level 2 PSA information). 

3.7 Lessons Learned 

Lastly a final set of questions on “Lessons Learned” was intended to gather feedback on what has worked 
well in the past, what has not worked well, and what can be done better. Respondents were asked to 
describe any departments or groups within their organization having specifically requested PSA 
knowledge transfer and the outcome of these requests. Furthermore, the aspects of the knowledge transfer 
practices that have worked well and the areas needing improvement, as well as any thoughts on how they 
can be improved were requested. If the organization has any programmes or mechanisms to assess how 
well the PSA knowledge transfer activities are working, a discussion these activities was also requested. 
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4. RESULTS OF THE SURVEY 

A total of 18 institutions from 11 different NEA member states, the IAEA and the EC answered the 
questionnaire providing a variety of insights on how PSA knowledge transfer is organized. Answers were 
mainly provided by Technical Safety Organizations (TSO) and regulatory bodies, but also from licensees 
and a university strongly involved in the field of PSA. Most institutions are either involved in performing 
state-of-the-art full scope PSA up to Level 2 or even Level 3, or in reviewing such PSA on behalf of 
regulators in their own countries or also for other countries. Several institutions, from utilities as well as 
from support organizations and consultants are developing and enhancing PSA methods and data. In 
addition, the TSOs and regulatory bodies that responded are responsible for formulating requirements on 
PSA use and its application and contributing to the evolution of PSA regulatory requirements. 

As stated in [4], PSA knowledge transfer broadly includes activities associated with transferring 
information and experiences from specialists and practitioners to newcomers through coaching and 
mentoring activities as well as official education and training courses and training on-the-job on PSA 
methods, models, and data up to sharing best practices between the various stakeholders (e.g., utilities, 
vendors, safety authorities, TSOs and research institutions). 

Most institutions see the key objective for PSA knowledge transfer in their organization in the 
permanent/continuous need to preserve sufficient accumulated knowledge and expert experience to 
ensure being able to respond to challenges regarding performance and/or review of probabilistic analyses 
as well as to widen and expand the capacity of the PSA team. This is mainly done by a variety of training 
activities, mentoring programmes, and technical seminars and conferences. 

Several organizations responding to the questionnaire are directly involved in PSA related activities, 
including developing and enhancing PSA methods and tools and reviewing PSA studies. A few of the 
respondents, mainly representing nuclear plant operators, also use PSA results to support plant 
improvements or changes in maintenance and inspection practice. Although the use of probabilistic 
results for risk informed decision making continues to be an emerging challenge for most countries and 
organizations, it is expected that the use of PSA technology will continue to increase.  

4.1 Organizational Activities and Priorities 

While organizations in some member states, such as the United States [5] and [6], Canada, Hungary, and 
the Slovak Republic, have specific formal programmes, policies and/or procedures in place to support 
knowledge transfer, there are also less formal internal programmes in place in most organizations 
responding to the questionnaire. With regard to formal programmes, the U.S. NRC has a very detailed 
knowledge management plan in place, and a documented policy [5] aiming to integrate knowledge 
management into the current day to day routine. This also includes a clear definition of knowledge 
transfer and management as well as and the identification of four key action items for knowledge 
management programmes: 
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- An explicit, visible structure and governance;  

- Identification of critical bodies of knowledge (e.g., communities of common practice) where 
knowledge management is most needed;  

- Developing a set of knowledge management standard practices and techniques; and 

- Exploration of innovative information technology tools. 

A similar process is ongoing at the Canadian regulatory body CNSC, while other organizations handle the 
knowledge management process much more informally, nevertheless aiming to address the same strategic 
issues.  

Due to the increasing use of PSA and the expansion of nuclear power at least in some member countries 
there is a continual need for enlarging the PSA team capacity. This has been explicitly stated by several 
organizations participating in the survey. One of the challenges therefore is the difficulty in recruiting 
staff with general engineering or technical background for PSA as a cross-cutting topic. 

Activities for systematically evaluating the current levels of staff expertise in PSA and near term PSA 
skill needs are only partly performed within the institutions having answered the questionnaire. In some 
organizations such as EdF, this is included as part of the overall staff assessment; in others, such as U.S. 
NRC or STUK (Finland), such evaluations are regularly performed (e.g. for planning future training 
activities, as part of a strategic plan). 

The staff time and/or funding resources that are dedicated to knowledge transfer activities vary 
significantly in the organizations having answered this question. While funding resources for knowledge 
transfer activities were not clearly stated in the questionnaire responses, the time spent on different types 
of training activities, including mentoring and on-the-job training, strongly varies depending on the type 
of knowledge transfer process and the skills of the staff being trained. While explicit numbers are difficult 
to estimate for on-the-job training and mentoring, several respondents provided time periods between 15 
and more than 60 man-days per year for special seminars, training courses, etc. on subjects including PSA 
methods as well as the use of analytical tools. 

Competing priorities have been recognized by nearly all organizations responding to the questionnaire as 
the most significant challenge to developing or maintaining PSA knowledge transfer programmes, 
policies, and procedures. One important reason is that the best and most efficient experts for knowledge 
transfer are also the most experienced in PSA development and applications and the most likely to be 
tasked with production-oriented work. In this context, TSOs and regulatory bodies also expressed their 
opinion that due to financial limitations it is sometimes difficult to maintain the staff capacities due to job 
fluctuation. This may also lead to increased burden on the senior experts which again resulted in further 
increasing the problem of competing priorities. One specific organization (INER, Taiwan) stated that a 
major challenge is the development of proper procedures for knowledge transfer. Nevertheless, none of 
the survey respondents saw a strong need for changing programmes, policies, or procedures associated 
with PSA knowledge transfer in the near future. The existing policies are regularly reviewed and, in cases 
where enhancements or other changes are necessary, programmes could be updated. An example where 
future programme changes might be needed is the increasing use of PSA analysis for new build and 
advanced reactors in the longer term. 

4.2 Human Resource Management 

With respect to recruiting PSA staff to ensure that adequate PSA capacities are maintained, nearly all 
organizations face the problem of finding qualified staff in PSA. The replacement of retiring PSA senior 
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experts is one of the main knowledge management challenges facing the responding organizations, 
particularly with a politically uncertain future in some member countries. On the other hand, senior 
experts acting as lecturers and the perspective of a variety of PSA applications in the future compared to 
the use of PSA in the past may be opportunities for motivating qualified staff to work in this field. This 
may ensure maintaining adequate resources. 

Since highly skilled PSA experts are rarely available in the job market, a key method for acquiring PSA 
technical staff is recruiting highly motivated newcomers with at least some knowledge either in nuclear 
technology or in non-nuclear probabilistic analysis. The PSA knowledge and skills of these individuals 
can then be developed through interactions with more experienced PSA practitioners. These PSA 
newcomers can be recruited from outside the organization as well as building up PSA teams inside the 
organization by recruiting staff already inside the organization who are knowledgeable in other fields 
pertinent to PSA (e.g. experts on human factor experts, instrumentation and control (I&C), etc.).  

While a few formal mentoring and special training courses ranging from a few days up to a few weeks 
take place (e.g. at EdF and IRSN (France), GRS (Germany), JNES (Japan) or NRC (U.S.)), the majority 
of knowledge transfer activities focus on more informal educational activities such as on-the-job training 
and mentoring of less experienced staff. Such informal programmes are used e.g. by VTT (Finland) or 
TÜV (Germany). However, these informal activities are dependent on the work activities actually being 
performed by the organization (as well as from results of ongoing research and development projects) and 
may not always reflect future knowledge transfer needs.  

Formal training programmes are in place at least at EdF in France (e.g., see questionnaire response in 
Appendix C-5) and United Kingdom (by means of so-called suitably qualified and experienced personnel 
(SQEP) mentoring guides), at NUBIKI in Hungary organized by Budapest Technical University, and 
special training classes at NRC (U.S.). Besides theoretical training in the frame of typical educational 
activities including seminars and conferences, several organizations see a need for practically oriented 
training on-the-job, including nuclear power station visits with familiarization in the plant specific issues 
and conditions. One further opportunity for making practitioners more knowledgeable is seen in internal 
rotation and integration of experienced sub-contractors – including retired senior expert staff – to provide 
support and experience in specific highly relevant PSA activities the organization has to carry out. In 
most organizations this is principally based on the actual situation and insights from recent activities on 
potential knowledge gaps arising in the near future. While several activities are informally started, formal 
trainee courses, lectures and seminars are part of the knowledge management programme in several 
countries, such as Canada, Germany, and the U.S. 

4.3 Training and Qualification Programmes 

A variety of formal training classes and lectures are provided by different organizations within the 
member countries, in particular the U.S. NRC or IAEA (see Appendices C-11 and C-13), with regard to 
all levels of PSA for different types of reactors for newcomers as well as for experienced practitioners in 
the frame of specific qualification programmes for senior reactor analysts and technical reviewers of PSA. 
Formal qualification programmes are also organized by licensees on different topics, such as precursor 
analysis, fault and event tree analysis, and human reliability analysis. 

The training is given on a case by case basis, mainly by experienced staff within the organization, but also 
by experts hired from outside the organization for lectures on particular topics in the field of PSA. 
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4.4 PSA Guidance, Standards and Best Practices 

Information provided by the member countries on high level guidance documents applied, standards 
being available and best practices on PSA being used in the frame of knowledge transfer activities varies 
between the different institutions that responded to the questionnaire. In particular, respondents such as 
U.S. NRC have guides related to PSA methods and data like the “PRA Procedures Guide: A Guide to the 
Performance of Probabilistic Risk Assessments for Nuclear Power Plants: Chapters 1–8” [NUREG/CR-
2300] and other, newer documents on specific PSA related topics, such as human reliability analysis, fire 
PSA, severe accident management, etc. as mentioned in Appendix C-11. 

The IAEA maintains a number of PSA guidance documents and best practices, listed in Appendix C-12. 
In this context, more general information can be used for knowledge transfer, such as the “Procedures for 
Conducting Probabilistic Safety Assessments of Nuclear Power Plants (Level 1, 2 and 3)” or 
“Applications of Probabilistic Safety Assessment (PSA) for Nuclear Power Plants”. More recently, two 
standards, the “Development and Application of Level-1 PSA” [7] and “Development and Application of 
Level-2 PSA” [8], have been developed. The PSA standards and guidelines provided by IAEA are 
applicable in the member countries´ organizations. Several institutions that participated in the survey 
apply these documents as well as other well-known standards, guidelines and best practices, e.g. from the 
OECD/NEA/CSNI, or U.S. NRC as mentioned before. 

New insights on PSA methods, data and good practices are principally shared between experts within the 
member countries´ organizations but also with the broader expert community by means of reports, 
publications, seminars and conferences or within international expert groups or committees related to 
PSA (WGRISK products include, for example, “Use and Development of Probabilistic Safety 
Assessment” [9] and “Risk Monitors: The State of the Art in their Development and Use at Nuclear 
Power Plants” [10]) as well as on a national basis within different types of expert groups (such as the 
German expert group “Facharbeitskreis” PSA [11] and [12]). Several organizations see an additional need 
for distributing best practices and guidelines from member states and their expert organizations, in 
particular with respect to low power and shutdown, external events, and Level 2 PSA. One good example 
for such an activity is the ASAMPSA2 project of the EC sharing knowledge in the field severe accidents 
and Level 2 PSA within organizations of the European Union (EU) member states.  

4.5 Information Management and Technology 

PSA models and data, including the respective PSA software as well as available results of PSA studies, 
are principally made available to the staff electronically. This applies not only for commercially available 
PSA codes, but also for non-commercial models and programmes (such as SUSA for sensitivity and 
uncertainty analysis or the OPSAMEF (Open PSA data exchange format)). At the time being, the wide 
majority of participants in the survey do not identify any challenges associated with information 
technology in the knowledge transfer area. 

The task group notes that recent years have seen tremendous advances in information technologies (e.g., 
natural language processing and text mining) needed to intelligently answer questions requiring searches 
through document libraries. This capability is clearly demonstrated by technologies such as the IBM 
‘Watson’ project (http://www.watson.ibm.com/). When applied using knowledge and heuristics provided 
by PSA experts, such technologies may provide entirely new tools to support PSA knowledge transfer. 
Such advanced information technology applications may have the potential to support, among other 
things, the development of PSA insights from a collection of PSA-relevant documents and more efficient 
knowledge transfer among PSA professionals. 
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4.6 Lessons Learned 

The following lessons learned have been identified by the survey: 

• In some organizations, there are specific requests by certain teams and/or departments for PSA 
knowledge transfer on selected topics. Examples are a request by a department for I&C and 
Operations for assistance required during the review process of several plant changes regarding 
system technique and operating procedures for NPP, and case-specific requests by departments 
regarding accident and severe accident analysis, reactor operation experience feedback (e.g. for 
precursor analysis), adaptation of PSA and safety goals to non-commercial and research reactors, and 
risk informed inspections. Particularly in the U.S., several inspectors, analysts, and newcomers in the 
field of PSA have requested training in fire PSA. There is also an interest in organizations in the U.S. 
and Germany in enhancing knowledge transfer in thermal hydraulic analysis methods, parameter 
estimation, and application of common cause failures in event assessment. Recently, a number of 
NRC programme offices have requested that the NRC training organization develop an improved 
course on human reliability analysis. 

• It became obvious that PSA knowledge transfer is needed not only for newcomers in this field, but 
also for other, non-PSA specialists working in the field of assessing nuclear safety. A main reason for 
the success of PSA knowledge transfer seems to be more related to the motivation of the requesters: if 
PSA knowledge transfer is addressed to individuals wishing to understand and to learn about the 
benefits of applying risk informed approaches in the overall safety assessment of nuclear installations 
and getting a better understanding of PSA techniques, specific needs in applying this tool, and best 
practices there will generally be a satisfactory solution. However, is often not easy to explain to those 
people involved in nuclear safety who are also a priori slightly reluctant with respect to the topic of 
PSA, to explain the strengths and the possibilities of the probabilistic assessment approaches or even 
of risk informed decision making. Appropriate transfer of PSA knowledge is therefore needed to 
support an extended use of PSA. 

• Several organizations have mechanisms or programmes in place to assess how well PSA knowledge 
transfer activities are working. The experience feedback has shown that it might be feasible to 
organize seminars not only on a national but also on a broad international basis more frequently. It 
was also observed that the activities could be carried out more systematically. Furthermore, the 
survey gives an indication that knowledge transfer should focus a little more on PSA use and 
application in the future. Clearly, such improvements will require resources that need to be 
considered in the planning of PSA knowledge transfer activities.  

• Another need identified by the questionnaire is the availability of detailed high quality documentation 
for PSA methods, models, data and results. This recognizes that review of past analyses is an 
important learning tool for newer risk professionals. 

• Some common projects involving PSA and non-PSA specialists in the more recent past (e.g., 
ASAMPSA2 on an EC level, activities in the frame of stress tests on a national basis, or even within 
individual organizations) represent a useful path for PSA knowledge transfer. WGRISK could 
enhance and support this path of transmitting knowledge on PSA from PSA specialists to experts 
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from the non-PSA nuclear safety community by means of joint projects that have deterministic and 
probabilistic aspects. 
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5. CONCLUSIONS AND FUTURE NEEDS 

As experienced PSA practitioners retire and the use of risk-informed regulatory approaches increases, 
knowledge transfer becomes more and more relevant. This is particularly valid since public expectations 
for the safety of nuclear energy increases continuously. The need is further highlighted by the strong trend 
toward the increased use of risk-informed approaches in OECD/NEA member states, for long-term 
operation of existing operational nuclear power plants as well as for new build plants. The survey 
responses identified several key stakeholder groups, including new PSA professionals, experienced 
nuclear safety professionals new to the PSA community, and non-PSA knowledgeable nuclear safety 
staff. Due to the differing needs of these groups, a range of knowledge transfer activities must be used. 

The knowledge transfer survey has indicated a strong desire by OECD/NEA member states for enhancing 
the sharing of knowledge between different organizations from different countries. In particular, sharing 
and cooperation for PSA training courses, in which newcomers and practitioners could participate with 
individuals from outside their own organization, would be useful. To support this goal, educational 
activities, such as formal training courses, seminars, specific tutoring programmes for selected PSA 
topics, etc. could be announced to a broad community of experts from the OECD/NEA member states via 
the WGRISK and its Secretariat. Additionally, WGRISK could support its members by providing 
information about suitable training activities sponsored by member states by periodically collecting and 
disseminating the information about the specific needs and knowledge transfer activities of institutions in 
member states (e.g. selecting actual topics of interest, and finding organizations and lecturers being able 
to provide the training needed, etc.). Furthermore, there is a strong interest in making relevant PSA 
documents from non-profit organizations available for member states´ organizations involved in PSA to 
uses these for their internal training activities. This is already partly achieved by supporting specific 
international groups and activities such as ESReDA (European Safety, Reliability & Data Association), 
but could be enhanced via WGRISK. In particular, WGRISK publications often address limitations and 
challenges associated with the implementation of PSA tools and methods and can complement more 
formal training programs. As such, WGRISK should continue its current practice to publish task reports, 
state-of-the-art reports, and other documents to provide PSA knowledge transfer resources for member 
states. 

In a first step, WGRISK may consider sponsoring specific activities to disseminate information to its 
members on available training courses, seminars (e.g. the annual technical meeting on the use of PSA for 
event analysis (PSAEA) organized by Bel V), and national as well as international conferences (such as 
the ANS PSA or PSAM conferences) on the NEA website. In addition, the EC offers to make PSA 
relevant documents and reports from projects performed under the umbrella of the EC or sponsored by the 
European Union publicly available to a broader expert community from OECD/NEA member state 
organizations. This report is an initial step to fostering continued sharing of PSA knowledge transfer 
resources and a large amount of information relating to these PSA activities and resources available 
within member states can be found in Appendix C. 
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Although formal training and qualification are important aspects of many knowledge transfer programs, 
the majority of current knowledge transfer activities focus on more informal educational activities such as 
on-the-job training and mentoring of less experienced staff. However, these informal activities are 
dependent on the work activities actually being performed by the organization (as well as from results of 
research and development projects) and may not always reflect future knowledge transfer needs. 

Another key observation of this task is that activities involving PSA knowledge transfer to members of 
the non-PSA nuclear safety community are most successful when there is a strong motivation on the part 
of non-PSA community to understand and to learn about PSA methods and tools. Therefore, it could be 
useful to develop information resources targeted towards the non-PSA members of the nuclear safety 
community explaining the benefits of applying PSA techniques in ensuring and enhancing the safety of 
nuclear installations. Such a resource may serve to motivate other nuclear plant professionals as well as 
specialists in other areas than PSA, to learn about PSA as an analytical tool for comprehensive safety 
assessment, to understand what the benefits of risk-informed approaches are in assessing safety, and to 
support the application of these techniques in their activities. 

Recommendations 

Based on the results of this task, the following recommendations are identified: 

1. To support knowledge transfer activities for less experienced PSA staff, the Working Group should 
investigate methods to more formally and efficiently disseminate information about knowledge 
transfer activities such as training courses, conferences, workshops and seminars using existing 
resources (e.g., periodic working group and task meetings and the WGRISK website). 

2. In light of the dependence of member countries on informal knowledge transfer mechanisms such as 
mentoring and on-the-job-training, the Working Group should consider exploring more formalized 
and systematic approaches to facilitating PSA staff exchanges and rotations among member states to 
optimize learning opportunities based on identified needs. Such a programme could allow member 
countries to prepare for future PSA needs even though the work opportunities may not currently exist 
within their country. 

3. To motivate non-PSA nuclear safety professionals to learn and better appreciate the role of PSA for 
nuclear installations, the Working Group should consider developing a Technical Opinion Paper 
(TOP) that describes the use of PSA technology for ensuring and enhancing nuclear installation safety 
and regulatory effectiveness. This TOP should be targeted to the non-PSA nuclear safety community. 

4. Recent projects have demonstrated the benefits of joint deterministic and probabilistic projects in 
nuclear safety. WGRISK should therefore enhance and support this path of transmitting knowledge on 
PSA from PSA specialists to non-PSA specialists by means of common projects using both 
approaches. 
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APPENDIX A: CAPS WGRISK (2009)1 

Project/Activity Title PSA Knowledge Transfer 

Objective The objective of the proposed project is to develop an 
understanding of the current needs and ongoing activities in the 
member countries on probabilistic safety assessment (PSA) 
knowledge transfer, including other ongoing international activities 
in this technical area. 

The project will support the dissemination of lessons learned and 
best practices, and will help identify follow-on activities (e.g., 
knowledge transfer seminars on specified topics) that could be 
performed to efficiently and effectively preserve the current PSA 
know-how. 

Scope/Justification/ 
Deliverables, Expected results 
and users, Relation to other 
projects 

Scope 

• This project is limited to knowledge transfer activities (e.g., 
training courses, on-the-job training, seminars, mentoring). It 
does not address other aspects of knowledge management (e.g., 
knowledge representation, capture, storage, retrieval). 

• This project is limited to knowledge regarding the 
performance, review, and use of nuclear power plant (NPP) 
PSA studies in risk-informed decision making. 

• This project addresses knowledge transfer activities in 
participating NEA member countries and key international 
organizations (including the IAEA and EC). 

Activities 

• Develop a questionnaire to collect information on: (a) 
knowledge transfer needs, and (b) ongoing knowledge transfer 
activities. The latter will include information on lessons 
learned and best practices, as well as on the technical content 
of the activities. 

• Distribute questionnaire, collect and analyze responses, and 
develop final report. 

Deliverables 

• Final report documenting project approach and results, and 
providing recommendations for follow-on activities (as 
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appropriate).

• Publicly viewable pages on the NEA website identifying 
international PSA knowledge transfer opportunities (including 
PSA conferences, training courses, and programs). 

Expected results and users 

• Information (e.g., lessons learned, training course content) that 
can be used to develop and/or improve member countries’ 
PSA-related knowledge transfer activities 

• Proposal for follow-on activities (e.g., training courses, 
seminars) 

Participants of training courses could be younger experts of 
regulatory bodies, utilities and TSOS. 

Relation to other projects 

The project will interact with WGAMA, which has reference and 
experience in organisation of specific knowledge transfer 
seminars, and with WGHOF, whose subject area includes training. 

Safety significance / priority The preservation of PSA knowledge is important for regulatory 
bodies and their technical support organisations, as well as for 
nuclear installations, too. The proposed work has the following 
aspects related to the criteria of the CSNI Operating Plan: 

• Criterion 1: it supports the regulatory bodies to identify PSA 
technical areas where their competence should and could be 
preserved through knowledge transfer 

• Criterion 2: it is based on international reviews assuming 
active contribution by member country representatives 

• Criterion 4: its main goal is to maintain and preserve the 
probabilistic safety assessment competence. 

Safety Issue and topic covered - Shrinking nuclear infrastructure 

a) Knowledge management 

- Increased public expectation on safety in use of nuclear energy 

a) Use of Risk Informed methods. 

Milestones 

(deliverables vs. time)  

March 2009, WGRISK Annual Meeting 

• WGRISK discussion:
setup of a preliminary Task Group 

June 2009, CSNI Meeting 

• CSNI approval for CAPS 
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October 2009, WGRISK Bureau Meeting

• Discussion on contents of a questionnaire 

March 2010, WGRISK Annual Meeting 

• Approval of a questionnaire on participants’ activities and 
needs 

October 2010, WGRISK Bureau Meeting 

• Preliminary report on questionnaire responses 

• Information collection on international PSA knowledge 
transfer opportunities (including conferences, training 
courses, and training programs) 

March 2011, WGRISK Annual Meeting 

• Comparative report on ongoing training programs and 
countries needs 

• Proposal for follow-up actions 

Spring 2011 

• Submission to PRG/CSNI for approval  

Lead organization(s) and 
coordination 

GRS (Lead organization). 
Coordination: NEA Secretariat 

Participants (individuals and 
organizations)  

GRS, VEIKI, CNSC and IAEA as a core group for the Task.  
Other organizations will participate to the activity. 

Resources About 1 man-year 

Requested action from 
PRG/CSNI 

Approval 

PRG Recommendation  

CSNI Disposition  
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APPENDIX B: QUESTIONNAIRE 

OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 
QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification 
 
Please identify your organization:  
Name:   …………………………………………………………………….……. 
Address:  ………………………………………………………………………….. 
    ………………………………………………………………………….. 
Country:  ………………………………………………………………………….. 
Telephone/e-mail: ………………………………………………………………………….. 
 
Are you  
- A Regulatory Body      � 
- A Supporting Organization to a Regulatory Body � 
- A Utility      � 
- A Vendor      � 
- A Consultant      � 
- Other        � 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, and mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.1 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
                                                   
1 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 
changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 
than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA?  

 
3. What are the key objectives for PSA knowledge transfer within your organization?  

 
4. What high level activities does your organization normally perform (e.g., training, mentoring, 

seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near term PSA skill needs? 

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 

 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 
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Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)?  

 
12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 

practitioners?  

 
13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs.  

 
Training and Qualification Programs 
 
Remark:  
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 

i. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.), 

ii. number of students and how often the course is offered, 

iii. if staff from outside your organization can attend the course, and  

iv. if training materials for the courses are available to other organizations. 

 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)?  
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18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description.  

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 
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25. What types of information technology support do you routinely use to support your knowledge 
transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
 
28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working?  
If yes, please describe these programmes/mechanisms and their experience feedback. 

 
Other Comments 
 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 

 



NEA/CSNI/R(2012)15 

 40



 NEA/CSNI/R(2012)15 

 41

APPENDIX C: MEMBERCOUNTRIES INSTITUTIONS REPLIES 

C-1. Belgium 

OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 
QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification 
 
Please identify your organization 
Name:    Bel V 
Address:   Walcourtstraat 148, B-1070 Brussels 
   ………………………………………………………………………….. 
Country:   Belgium 
Telephone/e-mail:  +32-2-5280260 / pieter.degelder@belv.be 
 
Are you  
- A Regulatory Body       
- A Supporting Organization to a Regulatory Body  
  (in Belgium, FANC and Bel V are considered to constitute together the regulatory body) 
- A Utility      � 
- A Vendor       � 
- A Consultant       � 
- Other        � 
 
Note: for Bel V, three experienced PSA-experts (P. De Gelder, D. Gryffroy, M. Van Haesendonck) and 
three younger PSA-staff members (V. Jacques, T. Lybeert, T. Van Rompuy) were involved in preparing 
this response. 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.1 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report. 
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General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 
changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 
than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

 
(iii) the review of PSAs against regulatory requirements or recognized standards or practices: being 

part of the regulatory body, Bel V is in charge of the review of all PSA projects performed by the 
Licensees. 

(iv) the use of PSA results to support changes in nuclear plant regulatory requirements: whenever the 
utility use PSA in support of modifications or other safety related aspects (justification for 
continued operation, …), Bel V is entitled to review this application 

(v) other uses: Bel V has used in the past the PSAs for performing PSA based event analysis 
 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA? 

 
Knowledge transfer is the process in which knowledge and experience of experienced PSA-staff of 
Bel V is transferred to new staff-members of Bel V having no experience in PSA. 

 
3. What are the key objectives for PSA knowledge transfer within your organization? 

 
To extend our team of PSA knowledgeable people (need for additional manpower) and to consolidate 
the existing knowledge and experience of the experienced staff members (getting more involved in 
management tasks). 

 
4. What high level activities does your organization normally perform (e.g., training, mentoring, 

seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
In view of our definition of knowledge transfer as given in point 2 above, the types of activity that are 
mainly used for knowledge transfer are mentoring and on-the-job-training. Basic training by attending 
courses and more specialized training through seminars or conferences are considered not to be part 
of knowledge transfer. 

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
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implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
Within Bel V Technical Responsibility Centers (TRC) have been created with as main objective to 
develop and maintain Bel V’s expertise in specific technical domains (sometimes well known as 
“Centers of Competence” or “Communities of Practice” in knowledge management language). The 
management and functioning of the TRCs is integrated in one of the processes (Deliver expert 
services in nuclear safety and radiation protection) of the Bel V management system. One of the 
TRCs is devoted to PSA. Hence the knowledge transfer on PSA is taking place within that TRC. The 
functioning of the TRCs is supervised by the Process manager of the management system process 
mentioned above. 

 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near term PSA skill needs? 

 
This is one of the tasks of the TRC. The TRC can make requests for additional staff or express needs 
of additional expertise, which are then submitted to the Bel V management for approval. Such 
requests can be done through the TRC Annual Report (see also our response to Question 30). 

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 
 

Impossible to estimate, since a lot of effort is done by on-the-job-training, 
 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
Main challenges: competing priorities 
Strengths: dedicated staff, management commitment 

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 
 

No. 
 
Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 
 

Opportunities: prospective of more developed PSA-applications in future (compared to the past). 
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11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 
knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)? Background 
sought: engineering degree or master (or PHD) in sciences. 

 
It is rare that we can recruit people with PSA experience. Hence full training (basic and specialized) 
on PSA has to be provided in most cases. 

 
12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 

practitioners? 
 

By performing mutual internal review. 
 
13. What methods does your organization use to transfer PSA knowledge to new staff? 
 

Through on-the-job-training within the TRC and by performing mutual internal review. 
 
14. What methods does your organization use to identify future knowledge transfer needs? 
 

See response to question 6. The TRC also provides an annual report, in which such needs can be 
identified. 

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs. 
 

For each newly recruited person, an individual training program is established. This program 
normally consists of self-study, external courses and on-the-job training. This policy is also applied 
for new PSA-engineers. 

 
Training and Qualification Programs 
 
Remark: 
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 
i. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.), 
ii. number of students and how often the course is offered, 
iii. if staff from outside your organization can attend the course, and 
iv f training materials for the courses are available to other organizations. 

 
We do not foresee to launch formal training classes on PSA. 

 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)? 
 

For knowledge transfer, see response to question 5. 
 
18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description. 
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No. 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
Besides the basic and specialized PSA-training given to PSA-staff (see above), sometimes 
presentations are given for the whole Bel V-staff in view of informing them on new important 
milestones in the development of the PSAs for the Belgian nuclear installations (new update of the 
PSAs, new applications, …). Sometimes general information sessions on basic principles of PSA are 
given to a group of newcomers of Bel V, with the objective to explain the probabilistic safety analysis 
approach. 

 
 

PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best practice guidance 

documents to preserve PSA knowledge and support the day-today activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

 
The standards and best-practice guidance documents that we use are mainly international documents 
(IAEA, OECD, USNRC, …). Specific documents to preserve PSA knowledge are directly linked to 
the PSA projects (documents on our review work, Evaluation Reports of former PSA projects, …). 
Since several years, these documents are integrated in an electronic documentation system, which 
makes it easy to retrieve these documents. 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 
 

No. 
 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 
 

Through extensive collaboration within our TRC (see answer to question 5). 
 
Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
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23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 
individuals and/or organizations can become knowledgeable in this area? 

 
We are not sure to understand clearly what is meant by “public” access: is it “public” access to other 
staff-members or really “public” access for an external public. For staff members, we think that PSA 
knowledge transfer can be best achieved by involving new staff in PSA project work (on the job 
training), with supervision of experienced people. We don’t think that public access to PSA 
knowledge transfer information can help a lot, although circulation of meeting reports and having an 
adequate documentation management system can help. We think that the public access (in the wide 
sense) to PSA knowledge transfer information is insufficient to allow interested individuals and/or 
organizations to easily become knowledgeable in this field. 

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
Yes, if all project partners agree (each partner has to judge whether the information that he provided 
can be publicly released). 

 
25. What types of information technology support do you routinely use to support your knowledge 

transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
No specific information technology is used, except of electronic document sharing. 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 
 

None (see answer to question 25). 
 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
Bel V receives technical documentation on the PSA projects in paper format (technical notes on 
different topics: operating profile of the NPP, event tree development, fault tree development, data, 
human reliability analyses, …). In addition, the licensee provides the PSA models (in RiskSpectrum 
format) to Bel V. 

 
Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
 
28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 
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There have not really been other departments or groups that have requested PSA knowledge transfer. 
However, when important steps have been achieved (update of all PSA projects, new applications, ...) 
we sometimes organize information sessions for the whole Bel V staff (but this is information 
transfer, not knowledge transfer). 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

 
A positive aspect of our knowledge transfer is that Bel V has still experienced PSA experts, who 
experienced almost the whole history of the PSAs of the Belgian NPPs. As said before, PSA 
knowledge transfer is mostly achieved by involving new staff in PSA project work (on the job 
training). By gradually exposing the new staff to different “PSA tasks”, beginning with the less 
complex tasks, they get a better general and in depth view of PSA studies. In a natural way 
knowledge gets transferred when questions arise within the new staff or when one asks for an 
introduction to a specific task. This has worked well because of the present work on the periodic 
safety review of all the PSAs. This work allows the new staff to get in touch with the whole spectrum 
of tasks in a PSA. A good instrument in this practice is to track on which tasks (sub-fields) a person 
has already worked on (in the training follow up). On the right times, one can evaluate the training 
follow up and locate open gaps in the experience. 
As far as Level 2 PSA is concerned, a very useful tool to have at our disposal would be a detailed 
guide of best practices for the performance of Level 2 PSA methodologies. Such a guide is currently 
being prepared in the framework of the ASAMPSA 2 project. Once it exists, it should be mandatory 
reading for all staff that are new to and planning to be involved in Level 2 PSA. As those guidelines 
will benefit from the input of many European partners, they will allow the readers of those guidelines 
to conveniently extent their view on Level 2 PSA beyond the specific approach being used in their 
own country. 

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working? If yes, please describe these programmes/mechanisms and their 
experience feedback. 

 
The personal objectives of new staff and the evaluation of new staff give indications on the efficiency 
of our PSA knowledge transfer. In addition, each TRC elaborates every year an Annual Report, in 
which matters of knowledge transfer are dealt with. This is a good instrument to make a yearly 
inventory of lacking expertise within the TRC. 

 
Other Comments 
 
Remark: 
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 
 

None. 
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C-2. Canada 

OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification  
 
Please identify your organization:  
Name:    CANADIAN NUCLEAR SAFETY COMMISSION 
Address:   280 SLATER STR., OTTAWA K1P5S9 
    …………………………………………………………………………………...... 
Country:   CANADA 
Telephone/e-mail: +1-613-947-0517 
 
Are you  
- A Regulatory Body       
- A Supporting Organization to a Regulatory Body � 
- A Utility      � 
- A Vendor       � 
- A Consultant       � 
- Other        � 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.2 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 

                                                   
2 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 
changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 
than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

 
CNSC 

 
(iii) the review of PSAs against regulatory requirements or recognized standards or practices, (iv) the 

use of PSA results to support changes in nuclear plant regulatory requirements 
 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA?  

 
In general the term “knowledge transfer” within the context of PSA could be defined as the activities 
involving training courses, on-the-job training, seminars, coaching/mentoring. 

 
3. What are the key objectives for PSA knowledge transfer within your organization? 

 
To preserve sufficient knowledge in the area of PSA and hazard analyses such that CNSC staff to be 
able to respond to the challenges regarding the review of the PSA and hazard analyses, development 
of the associated regulatory documents and provide technical expertise as required. 

 
4. What high level activities does your organization normally perform (e.g., training, mentoring, 

seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
CNSC performs all the above mentioned activities and with emphasis on-the-job training and 
coaching/mentoring.  

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
Although the CNSC does not have specific knowledge management (KM) programs or policies, we 
do have a few KM initiatives underway. Our objective is to raise awareness about KM and to 
encourage leaders to incorporate sound KM practices in their day to day activities to reduce risk and 
vulnerability. 
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From past and current activities we could mention a Canada School of Public Service course to senior 
experts who have a need to transfer knowledge. The course was entitled "Integrating my Role as 
Mentor or Coach". 
This year the CNSC senior management came together to discuss KM and the following priorities 
were identified: 
1. identify critical areas in knowledge management/transfer within directorates in order to elaborate 

strategies to close the gaps;  

2. continue to document decisions, processes and procedures;  

3. support employees who are actively engaged in knowledge management  

In addition we could mention the following: 
• We are in the process of organizing a Knowledge Management event designed to raise awareness 

and promote KM discussions. Specialists in knowledge transfer, knowledge capture and 
succession planning will be invited to do presentations and facilitate discussions about their areas 
of expertise. 

• The training group has been mandated to develop and deliver a CNSC specific training solution 
that will provide resources, tools and techniques to facilitate knowledge transfer from 
expert/master level employees to others in their division/directorate and/or from journeyman to 
novices.  

• A needs assessment will be conducted in the new year to determine knowledge transfer 
challenges and priorities and to identify current KM practices that are working well. 

• Some divisions/directorates are implementing work groups to reduce risk and vulnerability and to 
"spread" the knowledge; others are capturing key information using a variety of tools and 
approaches. 

• The community of practice is underway and meeting regularly. 

• We're working with Communications group to develop a Knowledge Management page for 
Boris3. It will be a resource for knowledge management information. 

• The organization continues to develop and record procedures. 

 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near term PSA skill needs? 

 
See answer to questions 12 and 30. 

 

                                                   
3 BORIS - This is the CNSC own Intranet that contains detailed information on every Directorate and work group in 

our organization. The web-pages on BORIS are developed and maintained by the individual work groups 
and tend to contain long-standing operational and policy information. 
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7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 
activities? 

 
It is difficult to assess. 

 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
Among the most significant challenges to developing or maintaining PSA knowledge transfer 
programs, policies, and procedures are resource availability and competing priorities. CNSC 
management is aware and committed to support PSA knowledge transfer activities (see also the 
answer to question 10) 

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
No. 

 
Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 

This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 

 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
There are difficult to find qualified staff in PSA either within CNSC or other organizations.  
However, as part of the continuing improvement process of knowledge transfer, the management 
initiated some staffing changes to strengthen the role of PSA in safety analysis work and to 
accommodate changing workload and priorities. The mobility transfers and acting assignment of staff 
members complement PSA&RD knowledge and understanding of NPPs and will help in moving to 
applying and using PSA in for better decision making. 

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)?  

 
Recruiting knowledgeable staff from outside organizations and developing new staff internally since 
it is not always possible to hire experienced staff from outside. In principle we are looking for 
education in engineering or science.  
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12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 
practitioners?  

 
Recently, the CNSC created a temporary fund to support succession planning activities. This 
temporary fund has been established in order to provide effective knowledge transfer in areas where 
corporate knowledge is crucial and supports our current HR strategy of focusing on retention. This 
fund is designed to alleviate some of the pressures and enable the CNSC to proactively act on 
succession plans. (See also question 30). 

 
13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
Among the methods CNSC uses to transfer PSA knowledge to new staff are the encouragement to 
mentoring/coaching new staff, integrating the new staff in projects of various complexity, and 
subjects/topics. In addition, we make efforts in searching for consulting companies or consultants to 
provide support and expertise in critical existing areas.  
Another method to transfer PSA knowledge is to send the new junior staff for training/visits at the 
plant to see equipment; opportunity to meet the licensees out of staff specific tasks, in order to 
become familiar with other issues and see how to react in the discussions with the licensees. 

 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
We could mention: networking, previous contactors/consultants, sharing information about 
courses/conferences/workshops, experience exchange. 

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs.  

 
At present there are no such programs for knowledge transfer. However, there are planned training 
activities for new staff and professional development for all members of the division. 

 
 
Training and Qualification Programs 
 
Remark: 
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 
i. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.), 
ii. number of students and how often the course is offered, 
iii. if staff from outside your organization can attend the course, and 
iv f training materials for the courses are available to other organizations. 

 
See 17. 

 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)?  
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We take advantage and collaborate with the Canadian industry in performing formal training for new 
staff. These trainings are provided by well-known organizations/consultants like for instance EPRI. 
The consultants are used for specific well defined application of the PRA software (e.g., Risk 
Spectrum application for one of the Canadian multi-units NPPs). 

 
18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description.  

 
No. 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
In general, we identify and evaluate our needs to tailor the training courses.  
For instance for courses dedicated to the PSA practitioners/developers, we may join the Canadian 
industry courses (see question 17 above).  
For PSA reviewers, we rely to a certain extent on the experience exchange performed during different 
venues like for instance WGRISK, ICDE, IAEA, USNRC. Transferring PSA knowledge to non-
practitioners, we provide technical expertise using different means like for instance Synergy 4articles, 
presentations, or explanatory documents.  

 
 

PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

 

                                                   
4 Synergy is CNSC’s electronic employee newsletter that is sent to employees every two weeks. In it, you will find 

information about the CNSC’s major projects and initiatives, news and views from management, regional 
offices and division profiles, CNSC events and activities, awards and recognition, human interest stories 
featuring CNSC employees, and much more. 
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We could mention the e-Access5 database workspace, PSA internal library, sharing documentation 
when issued or for review. 
CNSC staff also develops internal procedures to support PSA activities (e.g., PSA, data collection, 
HRA inspection) 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 

 
We do not have specific procedure, guidance or process to preserve and transfer PSA related 
knowledge (see also the response to question 20).  
For the PSA software and the PSAs we initiated a more rigorous process and control. 

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
Training documents, trip reports and seminar presentations are stored via a network based intranet 
application, the actual content being remotely stored on IT’s internal servers. The intranet application 
permits divisions’ staff to access the shared material with ease and also permits posting comments or 
edits to the source material under a new version number. 
We hold weekly technical meetings as a forum not only to exchange and share ideas but also to 
transfer PSA knowledge (e.g., bringing to the table unique issues). 

 
Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
CNSC is an open and transparent nuclear regulator. It has in place a database that contains all relevant 
information regarding nuclear activities under CNSC oversight. While there are different levels of 
access to the documents stored CNSC database, there is a well-established process in place for the 
public to obtain access to PSA related information. 

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

                                                   
5 The e-Access system provides tools for the control of word processing documents, document images, 
graphics, spreadsheets, and other media throughout their entire life cycle. This includes the creation 
process under user control to the assignment of documents as electronic records under corporate control, 
to eventual disposition by the Corporate Records Office. 
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Yes we support the release of such documents. We’ll try to identify such documents. 

 
25. What types of information technology support do you routinely use to support your knowledge 

transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
We are open to all sources of training and knowledge transfer. We identify and keep our colleagues 
interested in PSA informed of the video conferences or web-based training. Participation depends of 
both the interest and availability. Also, we could mention that we are at the beginning of the efforts to 
develop ‘wiki’s using public service resources.  
See also the answer to question 23. 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
None for the time being. 

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
We have a mix of all the above means. However, there is a trend of moving from paper 
documentation for large documents as PSA to e-storage (see question 21).  

 
 
Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
 
28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
The PSA knowledge transfer takes place within CNSC through presentations of PSA and its 
applications to the management, other divisions (e.g., external events PSAs, Risk-informed 
inspections, precursors, HRA, safety goals for small reactors).  
Also, we participate in working groups of experts from different disciplines set up for various projects 
(e.g., development of documents for licensing new reactors in Canada, small reactors).  
In addition, PSA is a tool that requires integration of inputs from many technical areas. In order to 
find solutions for different issues through a risk informed process we interact and discuss with our 
colleagues sharing knowledge in our respective area of specialization.  
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External courses well received by the receivers. Colleagues and management really impressed by 
PSA specialists’ capability, knowledge and availability to explain and share experience and 
knowledge in PSA domain. 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

 
 In general, training courses, on-the-job training, seminars, mentoring/coaching work well and we 

have good experience with all of these knowledge transfer practices. However, there are many factors 
that may affect the quality and effectiveness of these practices. For instance, the available training 
courses, seminars, conferences, workshops may satisfy to a certain extent the particular interest for 
the present staff of the PSA group. Sometimes the agenda and the topics for such events only cover a 
small number of subjects of our interest.  

 The best are those courses which are tailored for well-thought and well-defined knowledge needed by 
our group. In addition, the theoretical and practical experiences along with the teaching ability of 
those who deliver the course are critical factors to ensure a successful knowledge transfer. It is 
essential to have a continuous and systematic education program in PSA domain. 

 On the job training combined with mentoring is an excellent means to transfer PSA knowledge. The 
new comers to the PSA group are involved in solving real problems under the coordination of the 
staff with experience. The process involves both individual tasks for the new staff and joint work with 
more experienced colleagues. The staff, either new or experienced, is involved in a variety of tasks 
with the idea not only to use effectively the resources available but also to ensure the exposure to a 
variety of issues.  

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working?  
If yes, please describe these programmes/mechanisms and their experience feedback. 

 
Recently, the CNSC launched and provided funds for the use of the expertise provided by the Alumni 
program6. This is considered as a valuable source of knowledge in a variety of areas including PSA. 
Work is in progress to define the needs and identify the qualified individuals in the alumni. 

                                                   
6 The Alumni Program offers CNSC retirees an opportunity to continue their commitment during their early 

retirement years in a manner that is flexible and suited to their personal situation.  
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As a result of a use of combined means for the PSA transfer knowledge, we see real progress in the 
work delivered by staff such independent work with little supervision from senior staff. 

 
Other Comments 
 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 

 
It is beneficial to share documents like for instance procedures; exchange experience through internal 
and external forums where challenges and opportunities in PSA transfer knowledge could be 
discussed. 
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C-3. Chinese Taipei 

OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification  
 
Please identify your organization:  Institute of Nuclear Energy Research (INER) 
Name:    Chun-Chang Chao 
Address:   P.O. Box 3-3 Lung Tan, Tao Yuan, Taiwan 325 
    …………………………………………………………………………………...... 
Country:   Taiwan (Chinese Taipei) 
Telephone/e-mail:  +886-3-471-1404 ext:6008/ chuncchao@iner.gov.tw 
 
Are you  
- A Regulatory Body      � 
- A Supporting Organization to a Regulatory Body  
- A Utility      � 
- A Vendor       � 
- A Consultant       � 
- Other        � 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.7 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
. 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 
changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 

                                                   
7 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

 
(i) The INER developed fault tree computer software INERFT as well as risk engine INERISKEN to 

solve entire PSA model. The INERISKEN is capable of solving all event trees and fault trees 
within a plant specific PSA model in less than one minute which is now adopted by the SDP 
software for the inspectors from regulator body. In addition, INERISKEN is also adopted by the 
risk monitor for nuclear power plants. 

(ii) All nuclear power plants in Taiwan have their own plant specific PSA model developed and 
maintained by INER. 

(iii) NO 

(iv) NO 

(v) NO 

 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA?  

 
Let all PSA staff of utilities and researchers of INER know what techniques were used in the latest 
version of PSA model  

 
3. What are the key objectives for PSA knowledge transfer within your organization?  

 
Transfer latest PSA techniques used in PSA models of Taiwan’s nuclear power plants through 
seminars, training courses and in-job training. 

 
4. What high level activities does your organization normally perform (e.g., training, mentoring, 

seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
For researchers in INER, training courses as well as on-job training were performed for all members 
of the PSA related project. For the PSA staff of utility which was in most case the project sponsor, 
seminar will be held every year. 

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
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implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
Knowledge transfer procedure was one of the requirements of quality assurance program for every 
PSA related project. The quality assurance group will review the implementation of the procedure to 
ensure every step of the procedure was executed properly. 

 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near term PSA skill needs? 

 
No specific activity was performed to determine the near term PSA skill needs if there is no ongoing 
PSA related project. However, the quality assurance program will request the project manager to 
assess the staff expertise as well as the technique required to complete the project. 

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 

 
Approximately, every project member will spend no more than one month to the knowledge transfer 
activities every year. It is a little difficult to estimate the funding resource because most of the 
knowledge transfer activities were performed through on-job training. 

 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
The challenges will be the development of proper procedure of knowledge transfer. In most case, the 
quality assurance program is the most important driving force as it is a commitment in the project 
contract. 

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
No.  

 
Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 
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Young people come and go frequently may be the problem to maintain the PSA abilities within the 
staff. Training course or on-job training was always given to new staff with no PSA experience. 

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)?  

 
New staff, in most case, is a freshman who just leaves the university and obtains his or her first job. 
Usually, engineering master degree will be requested.  

 
12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 

practitioners?  

 
Visit to international organizations were made every year and information were exchanged through 
meetings. Also, every technical staff was encouraged or was requested to submit paper and to 
participate to international PSA conferences. 

 
13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
Every new staff with no PSA experience will be requested to have a PSA training course which will 
be offered in the summer every year. Before the training course, specific on-job training will be 
arranged to meet the requirements of the project. 

 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
 Basically, the knowledge transfer activities were performed under the quality assurance program and 

on the project bases. When initiating a new project, project manager need to identify what kind of 
knowledge is necessary for the members and to propose a procedure to ensure each member will have 
enough knowledge to perform different working items of the project. 

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs.  

 
There is no specific program written for the training of newcomers. Newcomers will be assigned to at 
least one on-going project after the interview. Then, he or she will have enough training according to 
the requirements of the project. 

 
Training and Qualification Programs 
 
Remark: 
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 
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i. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.), 
ii. number of students and how often the course is offered, 
iii. if staff from outside your organization can attend the course, and 
iv. if training materials for the courses are available to other organizations. 

 
There is a free two-week PSA training course offered every summer by Taipower (the only nuclear 
utility in Taiwan). In addition to the staff of Taipower, the course is open only to the regulatory staff 
from AEC and INER. Usually, the number of students is around 10 to 15 every year. Training 
materials is not open to the public but you may ask Taipower to have copies. 

 

17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 
own staff, contractors/consultants, other organizations)?  

 
Although the training course is offered by Taipower, experienced researcher from INER are invited to 
give all lectures of the training course. 

 
18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description. 

 
 There is no PSA qualification program. 
 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
The staffs from Taipower, inspectors from AEC and researchers from INER have the same training 
course hosted by Taipower. The training course includes most of the PSA technical elements and the 
lasted update of PSA models used by utility. It is believed that the training course will satisfy the 
requirements from different departments. 

 
PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 
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No specific document is designed for the purpose of PSA knowledge transfer. We do update the 
materials of training course every year. Regarding to the documents to support day-to-day research 
activities, it will be controlled by each project and the quality assurance program. 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 

 
The materials of training course will be updated each year. 

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
For new PSA technology which will be used in research project, there will be an associate internal 
technical report written by senior researcher.  

 
Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
Yes, there are lots of PSA information can be accessed through internet.  

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
Yes we do. We recommend making the technique of PSA application publicly available. So that the 
regulatory agency, utility, research organization can have the latest information to support making or 
reviewing PSA application. 

 
25. What types of information technology support do you routinely use to support your knowledge 

transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
 There is a knowledge management system in INER to share various kinds of information. Any staff 

of INER can upload files through intranet to share the information which may be necessary for others. 
The information area is password protected and can be accessed only through registered computer in 
INER. 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 
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 No. 
 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
For now, PSA models are controlled by the quality assurance program. Both electronic and paper 
format of PSA results are kept in the quality assurance system. Every staff can apply a copy from the 
quality assurance system when it was approved by project manager. The INER is now developing a 
PSA information system for individual plant model. Information on PSA model development such as 
assumptions, event trees, fault trees, success criteria, data source will be provided in a proper way that 
uses can easily know how the individual plant model was developed as well as the various kinds of 
results and insights. In addition, a risk engine for solving PSA model will be installed in the PSA 
information system. Users can solve a fault tree or the entire PSA model when plant configuration 
was changed. 

 
Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
 
28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
We are the only PSA team in Taiwan. 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

 
The knowledge transfer works well in our group under the request of quality assurance program. 
Staffs can always have adequate information prepared by experienced colleagues. The only thing 
need to be improved is most of the documents were prepared in Traditional Chinese. It can be done 
by encouraging staff to prepare those documents in English.  

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working?  
If yes, please describe these programmes/mechanisms and their experience feedback. 

 
No. 
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Other Comments 
 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 

 
No further comment to this survey. 
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C-4. Finland 

OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification  
 
Please identify your organization:  
Name:   Radiation and Nuclear Safety Authority (STUK)…... 
Address:  P.O.BOX 14, FIN-00881 Helsinki 
   ………………………………………………………………………….. 
Country:   Finland 
Telephone/e-mail:  
 
Are you  
- A Regulatory Body       
- A Supporting Organization to a Regulatory Body � 
- A Utility      � 
- A Vendor       � 
- A Consultant       � 
- Other        � 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.8 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 
changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 

                                                   
8 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

 
STUK is working on the issues (i), (iii), and (iv). Selected examples for each issue are: 
(i) Development of PSA methods and computer codes for creation of PSA, for PSA applications and 

PSA reviews  
(iii) PSA reviews, PSA based event analysis (precursors) 
(iv) Risk Informed plant changes, RI-ISI, RI-IST, RI-TechSpecs, RI-Online PM 
(v) Risk Informed Regulatory Decision Making 

 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA?   

There is no formal definition of “knowledge transfer” specific to PSA within our organization, but 
knowledge transfer is done in the following ways at STUK: 
- Training courses for specialists on PSA 

- Mentors training activities on PSA issues for young generation in the organisation 

 
3. What are the key objectives for PSA knowledge transfer within your organization?  

 
The key objectives are  
- To improve and preserve the PSA knowledge of young and senior experts to make them capable 

to review the licensee’s PSAs and to risk- inform the nuclear safety applications of the licensee´s 

 
4. What high level activities does your organization normally perform (e.g., training, mentoring, 

seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
- Young STUK´s employees are trained by mentoring of senior PSA experts by different kind of 

national and foreign courses and with PSA conferences 

 
- Senior experts on PSA give lectures in universities, international workshops and conferences and 

participate in international projects on PSA and PSA applications (IAEA, OECD, EU, VVER 
Forum etc.)  

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
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implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
No formal Knowledge Transfer policy exists at the moment at STUK! 

 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near term PSA skill needs? 

 
There is an annual questionnaire to systematically assess the risk-informed expertise for PSA with 
intention to identify the needs of PSA training. 

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 

 
Counting up both the general and individual training efforts, the total time annually spent to PSA is 
about 20 days.  

 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
The most significant challenges are the resource availability and competing priorities. In contrast the 
strengths are the dedicated staff and the management commitment on the risk informed regulation and 
safety management. The requirements of using risk informed regulation and safety management for 
ensuring the nuclear safety are included in the high level national legislation (Degree level) and in the 
regulatory guides which gives impetus to the PSA knowledge transfer at STUK. 

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
There are no plans of changing programs, policies, or procedures. 

 
Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
Challenges: Substitution of retiring PSA senior experts. Opportunities: Senior experts give lectures in 
the universities. 
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11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)? 

 
STUK recruits students (bachelor/master/doctoral level) which are to complete their thesis at STUK. 
This is a way to train them to understand the PSA methods and practices. The training will continue 
after the thesis both with training courses and with the help of mentors. STUK seeks people with 
different backgrounds such as engineering, physics, mathematics.  

 
12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 

practitioners? 

 
PSA skills are maintained and enhanced mainly with practical exercises (reviews of PSA and PSA 
applications) and with development projects concerning risk informed applications ( RI-ISI, RI-IST, 
RI-TechSpecs, RI- PM, PSA based event analysis etc.) which the PSA experts are facing with in their 
daily work. Further the PSA experts are developing PSA codes in order to understand in depth the 
PSA tools used.  

 
13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
Main methods are the general and individual training and mentoring. 

 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
The annual questionnaire which each office has to fill gives the best basis for the identification of the 
future needs for PSA knowledge transfer.  

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? 
 
 
If yes, please describe these programs.  

 
There are no formal knowledge transfer programs.  

 
Training and Qualification Programs 
 
Remark: 
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 

i. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.), 
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ii. number of students and how often the course is offered, 
iii. if staff from outside your organization can attend the course, and 
iv if training materials for the courses are available to other organizations. 

 
The training is given on the case by case basis depending on needs i.e. there are newcomers in the 
PSA staff.  
 

17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 
own staff, contractors/consultants, other organizations)? 

 
The foreign and domestic training sources are used for the training of newcomers.  

 
18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description.  

 
No 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
No 

 
 

PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references.  

 
STUK has developed so called PSA InfoSystem, which preserves the results of the licensees´ PSAs 
(main quantitative results, the distribution of results based on the initiating events contributions, 
accident sequence information, importance measures, description of safety systems etc. PSA Info 
System is available in the Intranet of STUK. 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 
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STUK reviews the licensees´ PSAs. The PSA is updated in the living fashion which means that it is 
updated always when the plants hardware or procedures are changed. The updated PSA and 
applications´ review reports are available for each staff members in the Intranet. 

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
See the answer 20. 

 
Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
PSA reports are available to general public, but only at the premises of STUK. No report can be 
brought outside STUK.  

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
STUK supports making relevant documents publicly available. However, some material in the PSA 
may be commercially sensitive and so the original documents are available only at STUK. These 
documents cannot be made publicly available without prior consent of licensees or vendors.  
 

25. What types of information technology support do you routinely use to support your knowledge 
transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
PSA InfoSystem in Intranet.  

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
None, so far. 

 

27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 
paper documentation, hyperlinked electronic documentation, detailed input models with associated 
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PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
Documents are typically available both as paper version and electronic version.  

 
Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
 
28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome.  

 
No specific experience. All PSA info is available for each of STUK personnel.  

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why 

they have worked well) and which areas need improvement (and why they need improvement), as 
well as any thoughts on how they can be improved. 

 
There are good experiences with dedicated training courses for internal and external staff in the field 
of PSA code training. The trainers have developed the PSA code and are capable to make the 
knowledge transfer in a professional way. 

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working?  
If yes, please describe these programmes/mechanisms and their experience feedback. 

 
There are no formal mechanisms or programmes. 

 
Other Comments 
 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to 

this survey. 

 
None. 

 
The following Finnish PSA-related documents are publicly available: 
1. Guide YVL. 2.8, Probabilistic Safety Analysis (PSA) in the Regulation and Safety 

Management of NPPs, Finnish Centre for Radiation and Nuclear Safety (STUK), Helsinki 2003. 
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OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification  
 
Please identify your organization:  
Name:    Jan-Erik Holmberg 
Address:   VTT, P.O. Box 1000, 02044 VTT 
(Street address   Vuorimiehentie 3, Otaniemi, Espoo), FINLAND 
Country:   Finland 
Telephone/e-mail:  +358-20-722 6450/jan-erik.holmberg@vtt.fi 
 
Are you  
- A Regulatory Body      � 
- A Supporting Organization to a Regulatory Body  
- A Utility      � 
- A Vendor       � 
- A Consultant        
- Other         
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.9 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 
changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 
than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

 

                                                   
9 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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i R&D is our primary task 
iii Often, as a support to STUK or regulatory bodies in other countries (as consultancy) or as an 

independent reviewer for the utilities 
ii & iv Sometimes, as consultancy to the utilities 

 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA? 

 
Education of new experts  

 
3. What are the key objectives for PSA knowledge transfer within your organization?  

 
To maintain a competent staff. In the national level, to educate new experts. 

 
4. What high level activities does your organization normally perform (e.g., training, mentoring, 

seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
Knowledge transfer is built in our project activities which include all the fore mentioned activities. 

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
No specific for knowledge transfer. 

 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near term PSA skill needs? 

 
No specific for PSA. We have a systematic assessment all kinds of competences. 

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 

 
Difficult to estimate since it is part of training and education of experts. 

 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
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organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
This is a joint challenge for the whole industry. It takes many years to be an expert, and young, 
competent persons are attracted by other careers. 
VTT has a broad competence on the whole nuclear engineering and safety area as well as application 
of risk analysis methods in other industries. VTT can provide R&D tasks for young experts. 

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
There will be a strong need for new nuclear engineering experts in Finland due to planned new-builts. 
Therefore also new PSA experts are needed. Education of new experts is a strong target of research 
project to be proposed in the Finnish Nuclear safety research programme SAFIR2014. 

 
Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
see 8 

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)? 

 
Nothing special for PSA 
applied mathematics required 
nuclear engineering, automation engineering, energy engineering preferable 
 

12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 
practitioners? 

 
Normal procedures 

 
13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
This question has been asked already? 
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14. What methods does your organization use to identify future knowledge transfer needs? 

 
This is our core business. We are a research organisation. 

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs. 

 
As part of the overall training for nuclear engineering (The Finnish basic professional training course 
on nuclear safety, which follows the IAEA training programme, 5-6 weeks). PSA chapter is 1 day. 

 
Training and Qualification Programs 
 
Remark: 
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 

 
The Finnish basic professional training course on nuclear safety 

i. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.),  all 

ii. number of students and how often the course is offered,    annually, 50? per year 

iii. if staff from outside your organization can attend the course, and   yes 

iv. if training materials for the courses are available to other organizations.  yes 

 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)?  

 
The Finnish basic professional training course on nuclear safety: jointly by utilities, STUK and VTT 

 
18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description.  

 
no 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 
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no 
 
PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

 
During decades, VTT has prepared numerous guidelines on PSA methods and applications, alone or 
jointly with other organisations. See e.g. VTT, STUK, SKI/SSM or NKS report series. 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 

 
No 

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
No specific procedure 

Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
Difficult question. What do you mean by “PSA knowledge transfer information”? 

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
Yes. Generally, there is a need to have access to example PSA-models, which could be used as 
reference or education purposes. 
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25. What types of information technology support do you routinely use to support your knowledge 
transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
? 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
Confidentiality is the main issue. Not technological challenges. 

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
Not available, since VTT does not own studies. Our access rights are restricted to customer projects. 

 
Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
 
28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
NA 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 
transfer activities are working?  
If yes, please describe these programmes/mechanisms and their experience feedback. 
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Other Comments 
 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 
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C-5. France 

OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification  
 
Please identify your organization:  
Name:    EDF R&D Division  
Address:   1 avenue du General de Gaulle 92141 Clamart cedex 
   ………………………………………………………………………….. 
Country:   France 
Telephone/e-mail:  +33 1 47 65 41 91/ dominique.vasseur@edf.dfr 
 
Are you  
- A Regulatory Body      � 
- A Supporting Organization to a Regulatory Body � 
- A Utility       
- A Vendor       � 
- A Consultant       � 
- Other        � 
 
Although this questionnaire has been filled up by the EDF R&D Division, the answers below 
concern all the PSA teams in EDF Group. 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.10 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 

                                                   
10 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 
than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

 
At EDF, several PSA teams exist: 
- In the Engineering Division, we have 3 PSA teams in 3 divisions: CIPN in Marseille, CNEN in 

Montrouge and SEPTEN in Lyon. CIPN and CNEN PSA groups are mainly responsible for the 
upgrade and update of level 1 PSA for each EDF plants series (900MW, 1300MW, N4 and EPR) 
(ii). They are also responsible for PSA uses for Periodic Safety Review, Technical Specifications 
assessments and Probabilistic Event Analysis(iv). SEPTEN is responsible for the new PSA 
development: level 2, internal and external hazards PSA(i and ii) and specific PSA use such as 
beyond design analysis (iv). 

- In the Generation Division, 2 PSA specialists are supporting plants requests about Tec. Spec. 
exemptions and are responsible for PSA data updating policy and program (iv and v). There are 
safety analysts located on the nuclear sites that are not PSA specialists but are capable to use PSA 
results for an event analysis. 

- In the R&D Division, the PSA Group aims at developing new methods and tools in different 
fields such as data (CCF data mainly), modeling (new PSA model concepts) and scope extension 
(external events and rare events frequencies, seismic PSA, etc.) (i). 

 
The activities of the different PSA teams are coordinated through a PSA Technical Committee, 
grouping experienced experts and PSA team managers.  

 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA?  

 
Even if there is no official use of the term « PSA knowledge transfer » at EDF, one can say that it 
could be defined as all the possible means to train newcomers in PSA teams on basic PSA 
knowledge, to spread new PSA methods and tools throughout the PSA teams, to develop a PSA 
culture within EDF. We don’t use the term “knowledge transfer” because there is not really a threat 
that people will retire with their knowledge on PSA. Due to the EDF turn-over policy, the age 
distribution of PSA specialists and experts is not an issue at EDF. 

 
3. What are the key objectives for PSA knowledge transfer within your organization?  

 
See question 2 above. Due to the turn-over policy and the development of PSA and their application, 
there is a permanent need to train newcomers in the PSA teams.  

 
4. What high level activities does your organization normally perform (e.g., training, mentoring, 

seminars and conferences) to support your organization’s knowledge transfer objectives? 
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Training, mentoring, seminars and intranet website are used to achieve PSA knowledge transfer at 
EDF. 

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
Until 2009, PSA knowledge transfer was handled by each PSA team and no formal policy or 
programs was applied at EDF level. 
Since 2009, a specific training course has been developed in order to train newcomers in EDF PSA 
teams and in EDF contractors PSA teams [1]. The development of such training has been done by 
EDF R&D PSA group, but the trainers come from every EDF PSA teams. Now, newcomers 
systematically attend this training. 

 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near term PSA skill needs? 

 
Since 2005, a process called GPEC (Gestion Prévisionnelle de Emplois et Carrières or anticipated 
management of employments and careers) is used to foresee the levels of PSA expertise and the needs 
in PSA skills as a function of anticipated staff mobility and PSA projects. 
In January 2008, a PSA Directory was set up. This PSA Directory is leading by the SEPTEN director 
and involves representatives from generation, engineering and R&D divisions. One of its missions is 
to manage PSA resources.  

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 

 
The specific PSA training courses involve about 30 man-days a year for training preparation and 
realization. The course itself is divided in four one-week sessions spread over 8 months each year. 
About 8 to 12 attendees a year are expected to follow the training. 
We also have 3 specific PSA trainings on : 
a. Human reliability assessment (10 man.days for training preparation and realization and at least 8 

attendees) 

b. System reliability assessment tool (6 man.days for training preparation and realization and at least 
8 attendees) 

c. Precursor analysis (10 man.days for training preparation and realization and at least 8 attendees) 
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PSA teams also have a kind of mentoring system for newcomers. Experienced PSA practitioners are 
referent engineers and help newcomers in case of problem. The resources amount related to this 
activity is very difficult to estimate. 
We also have an annual seminar to exchange on on-going developments in PSA models, methods and 
tools. About 20 to 30 EDF PSA people attend this seminar. 
Moreover, the PSA Directory and a PSA Technical Committee give also opportunities to PSA 
professionals to exchange on PSA developments and to coordinate PSA projects. 
 

8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 
transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
The most significant challenge to developing knowledge transfer is resources availability as the 
teachers are experienced engineers in EDF PSA teams. But it has been seen that developing PSA 
knowledge transfer is a good mean to develop more quickly PSA people skills and thus to be able to 
face more efficiently PSA projects demands. PSA managers are then very involved in PSA knowledge 
transfer and make as far as possible necessary resources available. 

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
A course on Fire PSA should be integrated to the PSA training course next year. 

 
Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
PSA and their applications to support safe plant design and operation have an important place in 
decision making processes and within the discussions with the French regulator (ASN). It is then 
absolutely necessary that they achieve an appropriate level of quality. The imperative of such a 
requirement is that people in charge of PSA development and applications must have a sufficient 
level of technical expertise. 
But, mainly due to nuclear industry renewal, development of scope and applications of PSA, and EDF 
turn-over policy, the PSA staff mobility and thus the demand of new experienced PSA engineers have 
increased in the last few years. It induced need for a faster and dedicated training process. 
Another challenge is that the profile and background of newcomers can be very different (just 
graduated young engineers, people with different background and experience in nuclear industry...).  

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
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opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)?  

Ideally, a PSA specialist should have a strong general knowledge of accidental and normal operation 
plus a area of specialization (severe accidents, Fire, applications…). Therefore when hiring a PSA 
newcomer it is better to choose EDF staff experienced in operation and nuclear safety. Otherwise 
some French engineers schools or universities provide engineering degrees in the field of nuclear 
science and technology. 
A PSA specialist also have to know dependability methods, reliability modeling and basics of 
probabilities, which are taught in non nuclear specialized schools. 
One important point is to try to obtain in each PSA team people with different background and 
specialty in order to cover all the scope of PSA. 

 
12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 

practitioners?  

 
Annual seminar (see question 7) and PSA Technical Committee.  

 
13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
Specific PSA training (see questions 5 & 7) 

 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
GPEC process (see question 6). A continuous evaluation process has also been developed regarding 
the PSA training aiming at identifying necessary enhancements.  

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs.  

 
Yes we have developed a specific PSA training which objective is to give new PSA engineers the 
basic knowledge and know-how required to be able to handle the aforementioned engineering 
activities (see question 1). Thus the main skills that must be acquired after the training have been 
defined and synthesized into 6 “main pedagogical objectives”. Every PSA trainee shall be able to:  
- Describe a PSA model 
- Edit PSA model features with RiskSpectrum Professional developed by Scandpower, the PSA 

software currently used at EDF 
- Calculate reference Core Damage Frequency (CDF) 
- Modify a PSA in order to upgrade or update it 
- Perform a sensitivity study (risk increase or importance factors calculations) 
- Interpret results. 
Currently, the training concerns only level 1 PSA which is the basis for the development of future 
models (Level 2 and hazards PSA). And as EDF Level 1 PSAs are already developed based on a 
mature methodological process, the EDF PSA training focuses on PSA upgrade/update rather than on 
their development, contrary to other existing PSA trainings.  
In the future, some additional courses will be developed to address Level 2 and fire PSA. 
The EDF PSA training process is presented in Figure 1. 
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Error! Objects cannot be created from editing field codes. 

 
Figure 1 – EDF PSA training process 

 
During each module, trainees acquire theoretical and practical knowledge via presentations and 
courses complemented by sessions of exercises and practical works.  
At the end of a module, an “intermediate work” is proposed to the trainees. This intermediate work 
gives the trainees the opportunity to apply what they have learned by doing a practical case in their 
own teams. At the beginning of the following module, a debriefing on this work is done and allows 
trainees to see if they have well understood and completed the job well. Those “intermediate works” 
also make the trainees aware of the differences that may exist between the PSA of the different EDF 
plant series. 
The structure of the training process is thus an alternation of courses and practical works. This type of 
structure has been chosen because of its great efficiency in making trainees become operational and 
not only acquire theoretical knowledge.  
If needed, some specific existing additional training sessions can be followed to complete the basis 
knowledge. Three specific sessions currently exist on the following areas:  
a. A training on the use of KB3 (EDF knowledge-based system reliability assessment tool making it 

possible to generate automatically fault trees from a system schematic) 

b. A training on EDF Human Reliability Assessment Method (MERMOS) 

c. A training on Event Probabilistic Analysis. 

Training and Qualification Programs 
 
Remark: 
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 

i. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.),  

ii. number of students and how often the course is offered,  

iii. if staff from outside your organization can attend the course, and  

iv. if training materials for the courses are available to other organizations. 

 
As mentioned above, we have 4 PSA related trainings: 
- Level 1 PSA training (4 weeks) for PSA newcomers from EDF and from EDF contractors – 

intended for about 12 attendees – offered once a year 

- KB3 training (3 days) for PSA practitioners from EDF and from EDF contractors – intended 
for at least 8 attendees – offered at least once a year 
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- HRA (MERMOS) training (5 days) for PSA practitioners from EDF but English and French 
Safety Authorities Support employees have attended this course recently – intended for at least 8 
attendees – offered at least once a year 

- Precursor Analysis training (3 days) for PSA practitioners from EDF – intended for at least 8 
attendees – offered at least once a year 

 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)? 

 
The PSA related trainings are performed by EDF experienced PSA people. 

 
18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description.  

 
No 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
The level 1 PSA training being a basic knowledge transfer program is intended for every EDF PSA 
practitioner. On the contrary, the attendance to the other trainings depends on the activities performed 
by PSA people. They are “specialization trainings”. 

 
PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

 
EDF Level 1 and level 2 PSAs are already developed based on a mature methodological process 
which is documented in an EDF methodological standard. Fire PSA methodological guides adapted 
from NUREG CR-6850 were also recently issued. 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 
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PSA documents are upgraded and updated periodically. 

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
Newly acquired knowledge and insights are shared through reports publication, the annual seminar, 
PSA Technical Committee and an intranet website. 

 
Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
It is a challenge to share PSA knowledge with “non-specialists” in order to make risk informed 
decision making more understandable. Some PSA insights can nevertheless be acquired by groups or 
projects managers who are not PSA specialists, thanks to the PSA Directory. Moreover, PSA 
knowledge is also briefly taught within more general safety courses, called “Nuclear Safety for 
Design” and “Nuclear Safety for Operation”. These courses are followed by a large audience within 
the Engineering and Operation Division. EDF R&D PSA groups may re-design these small PSA 
courses, which could thus benefit from all the work done on the PSA training course. 

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
Yes it would be very useful that all relevant PSA documents from non-profit organizations would be 
made available for knowledge transfer/training. 

 
25. What types of information technology support do you routinely use to support your knowledge 

transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
Mostly our knowledge transfer activities take place in training sessions where presentations are given 
and where attendees are provided with associated documentation. Monitored exercises on our PSA 
softwares are also provided. Presentations and documents are also made available in our specific PSA 
intranet website. 
 

26. What information technology challenges do you encounter in the knowledge transfer area? 
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When using tools such PSA intranet website, it is important to be organized for achieving the accurate 
updating or upgrading of data stored.  

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
PSA models, documentation and results are made available through paper documentation and also 
through electronic documentation stored in the EDF electronic information system and dedicated 
Lotus Notes databases. We also have a specific PSA software platform enabling us to access PSA 
models with Risk Spectrum PSAP, to access knowledge databases from KB3, to import fault trees 
from KB3 to Risk Spectrum PSAP. 

 
Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
 
28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
The first request came from our PSA teams (see question 10).  
We also had request from people working “in connection” with PSA teams. Some of those people 
give PSA teams input data such as for example scenarios success criteria determined through accident 
scenarios calculations (thermo-hydraulic / neutronics codes) or emergency procedures data. Some 
others use PSA results to make decision such as for example TS exemptions, precursor events 
ranking. All are interested in getting a basic PSA knowledge in order to have a better understanding of 
PSA teams requests and PSA results.  
The module 1 of our PSA basic training satisfy them. This module covers the following items : 
Deterministic versus probabilistic approach in nuclear safety assessment and general presentation of 
PSA 
- Explain the basis for nuclear safety 

o Define nuclear safety 

o Express the defense in depth principles, explain the concept of barrier 

o Present the safety functions 

-  Present the deterministic approach for safety during design 

o Present the operating conditions, the studied events (Farmer diagram) 

o Explain the single failure criterion 

o Explain the study rules 
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- Explain the place of probabilistic approach in nuclear safety assessment 

o Differences with deterministic approach 

o Complementarities between deterministic and probabilistic approaches  

- Present the regulatory context of PSA in France versus the international community 

- Present the EDF PSA organization 

- Present the different scopes of PSA models 

- Describe the different concepts used in Level 1 PSA (initiating event, missions, sequences, 
consequences, etc.) and their links 

Qualitative sequences analysis and event trees 
- Describe the main documents used to carry out a qualitative analysis for PSA 

- Describe the physical consequences of an initiating event 

- Make the link between safety functions and emergency operating procedures, objectives, 
and priorities 

- Explain the event tree model 

- Calculate the frequency of an event with an event tree 

- Edit an event tree in RSW 

System analysis and fault trees 
- Describe the main documents used to perform a system analysis 

- Make the link between function event and system mission 

- Characterize the system roles (types, missions) 

- Explain the FMEA principles 

- Explain the fault tree model 

- Define the concept of minimal cut sets 

- Calculate the mission failure probability with a fault tree 

- Describe the use of KB3 for fault tree development 

- Edit a fault tree in RSW 

Basic event and data 
- Present the different type of parameters in a PSA (failure rate, probability of failure on 

demand, unavailability rate, initiating event frequency, etc.) 
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- Present the initiating events families and types, plant operating states durations and 
frequency quantification method 

- Describe the quantification method for reliability parameters from operating experience data 

- Describe the CCF models and parameters and the quantification method from operating 
experience data 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

 
The level 1 PSA training (4 weeks) we have developed for PSA newcomers is seen by PSA teams to 
be very efficient. One year after the beginning of the training, the trainees and their managers are 
satisfied by the PSA skills acquired. This PSA training will have to also integrate the level 2 PSA as 
well as the hazards PSA progressively according to the progress of these projects. 
Our current knowledge transfer practices do not allow non PSA specialists to become knowledgeable 
in the PSA domain and we would like to develop a specific “tool” to spread PSA culture throughout 
EDF divisions. 

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working?  
If yes, please describe these programmes/mechanisms and their experience feedback. 

 
In order to make the PSA training a living process, evaluation of the courses in the different modules 
is made. It allows to take into account remarks and to improve the training process. 
The trainees are consulted to get their opinion about the training courses. At the end of each module 
they fill out a questionnaire describing what they liked or did not like during the modules. A one-hour 
summary is also organized at the end of each module to discuss the benefits and drawbacks of the 
courses. This discussion gives the global point of view of the trainee group on the module. 
The instructors are also consulted via a questionnaire to make sure that the appropriate amount of 
time was allocated for each course, to gauge their feelings with respect to the group level at the end of 
their course, etc. 
Finally, an “on the field” evaluation occurs a few weeks (or months) after the end of the curriculum. 
The trainees and their team managers are consulted to make sure that the curriculum is efficient and 
trainees are operational (see question 29). 
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Other Comments 
 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 

 
[1] Education of PSA Engineers at EDF: Lessons Learned from a Pilot Training Session paper 

presented in International Conference Nuclear Energy for New Europe, Slovenia, September 14-
17 2009
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QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 
QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification 
 
Please identify your organization:  
Name:   INSTITUTE FOR RADIATION PROTECTION AND NUCLEAR SAFETY 
Address:  B.P.17 92262 Fontenay-aux-Roses Cedex 
    ………………………………………………………………………….. 
Country:  FRANCE 
Telephone/e-mail: ………………………………………………………………………….. 
 
Are you  
- A Regulatory Body      � 
- A Supporting Organization to a Regulatory Body  TSO (Technical support of the Safety  
                                                            Authority ASN) 
- A Utility      � 
- A Vendor      � 
- A Consultant      � 
- Other        � 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.11 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
 
General Questions 
 
1 Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 
changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 

                                                   
11 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

 
We are involved in: 
- PSA creation and maintenance for the French NPPs (plants in operation and future plants) 

- PSAs reviews, especially PSAs developed by EDF for the French plants and reviewed using our 
own PSAs (Reviews of PSAs from other countries are also performed when required) 

- Use of PSA and for safety improvement and to contribute to the evolution of the NPP regulatory 
requirements 

- Development of methods and tools when appropriate (for example for level 2 PSA), 

- Other use : Internal technical transfer/capitalization of knowledge on plant behaviour, accident 
sequence analysis … For example, information from PSAs is available in the IRSN Crisis Center 

 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA?  

 
“Knowledge transfer” could be: 
- Transfer of knowledge from PSA experts to newcomers 

- Transfer of PSA knowledge to other Safety Analysis specialists (operating experience, accident 
analysis, system analysis, human factors, …) as well as transfer of knowledge between level1 and 
level2 experts 

- Transfer of knowledge to external organisations (university, high schools, foreigners, ...)  

- PSA internal documentation constitutes also an efficient tool for the capitalization of knowledge 
on accident sequences. 

 
3. What are the key objectives for PSA knowledge transfer within your organization?  

 
Objectives: 
- To improve the IRSN PSA team capacity 

- To improve “Risk informed” thinking in IRSN 

- To share and keep knowledge on beyond design accidents and corresponding frequencies 

To provide information on IRSN activities 
 

4. What high level activities does your organization normally perform (e.g., training, mentoring, 
seminars and conferences) to support your organization’s knowledge transfer objectives? 
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IRSN contributes to several internal, external and international seminars, conferences and trainings. 
 

Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
IRSN has a specific internal program for PSA knowledge transfer to newcomers, but no policies or 
procedures. 

 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near term PSA skill needs? 

 
There is no systematic assessment of staff expertise level. The PSA needs are defined according to the 
current job needs. 

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 

 
Approximately, and considering internal and external activities (see 2), about one month x engineer 
per year. This does not include the on-the-job work. 

 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
Clearly the most significant challenge is competing priorities, since the most efficient staff for 
knowledge transfer is also the most efficient for PSA development and application. 

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
No clear change in the near future.  
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Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
A challenge is that PSA is a very cross-cutting topic, the PSA practitioners have some knowledge 
relating to many fields, and they have often opportunities to move to another particular field (systems, 
accidents, external events, ...). 

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)?  

 
There is no specific method but only opportunities: internal rotation, integration of sub-contractors, 
… The background is always engineering degree. 

 
12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 

practitioners?  

 
PSA practitioners participate to different international groups or conferences and share their 
experience with their colleagues (reports, meetings, collaboration to standards development). 
 

13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
There is a structured course (1.5 days once or twice per year) but the main transfer is related to on-
the-job activity, case by case according to the background of the newcomers. 

 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
New needs are identified according to safety analysis needs. 

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs.  

 
See 13. 
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Training and Qualification Programs 
 
Remark:  
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 

v. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.), 

vi. number of students and how often the course is offered, 

vii. if staff from outside your organization can attend the course, and  

viii. if training materials for the courses are available to other organizations. 

 
As mentioned in 2) there are different situations: 
- Transfer of PSA knowledge to newcomers: a 1.5 days course and mainly on-the-job training. 

- Transfer of PSA knowledge to other Safety Analysis specialists (reactors operation, accident 
analysis, system analysis, human factors, …): the same basic course and specific meetings and 
discussions according to specific needs (about 10 persons per year) 

- Transfer to students and/or foreign persons: several conferences (0.5 or 1 day each) in different 
universities or high schools. These courses and the training material are open. 

 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)?  

 
Training is always performed by our staff. 

 
18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description.  

 
No 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
No 
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PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

 
The first official document relating to PSA is the “PSA Basic Safety Rule” prepared by a mixed team 
ASN/IRSN/EDF and published in 2002. This Safety rule presents the acceptable PSA methods and 
data as available at that date (so limited to level 1 PSA, internal initiators, and 5 outstanding areas of 
application). This document is public and can be consulted on the ASN website (French and English 
versions). 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 

 
It is planned to update the Basic Safety Rule according to new acceptable PSA developments and 
applications. 

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
In IRSN several Committees are related to PSA: 
- Direction PSA Committee, with the objective of general overview and strategy. 

- Pilot Committee, in charge of more practical questions (coordination, calendar, priorities, …) 

- Consultative Committee, an expert group in charge of detailed analysis of specific problems. 

 
Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
Transfer to the public is a complex problem: transfer of methods and of general insights is possible 
and done as far as possible (interested public can find enough information). On the other hand data 
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and (moreover) results cannot be released without many restrictions. Knowledge relating to NPPs 
potential weak points cannot be published without appropriate care.  

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

As mentioned above, the PSA documents cannot be released to the public without care. IRSN 
supports the objective of writing public documents, but practically this objective needs supplementary 
work which is not obvious. Work is in progress in that way in IRSN. 

 
25. What types of information technology support do you routinely use to support your knowledge 

transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
All supports are used if appropriate. 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
No particular problem. 

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
All documentation methods can be used: 
- For old studies only paper documentation is available. 

- For recent studies main reports exist in paper and electronic versions. Detailed reports and models 
exist in electronic form, with detailed input models and associated PSA software. 

 
Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
 
28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
Several IRSN groups or departments requested PSA knowledge transfer, for example: 
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- Reactors operation (experience feedback, technical specifications, safety improvements, …) 
- Accident analysis 
- Research reactors 
Some requests are more specific and treated case by case. 
The requesters are generally satisfied. 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why 

they have worked well) and which areas need improvement (and why they need improvement), as 
well as any thoughts on how they can be improved. 

 
 

30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 
transfer activities are working?  
If yes, please describe these programmes/mechanisms and their experience feedback. 

 
In fact the main reason for success of PSA knowledge transfer seems to be more related to the 
motivation of the requesters: if PSA knowledge transfer is addressed to persons wishing to understand 
and to learn, there is always a satisfactory solution. 
On the other hand for persons who have some a priori reluctance for the topic, it is very difficult to 
explain what a PSA really is, what are the strengths and the possibilities of the approach. 
This point is certainly an important problem and a limitation of PSA culture extension.  

 
Other Comments 
 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to 

this survey. 

 
There is no formal programme/mechanism. 
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C-6. Germany 

OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification  
 
Please identify your organization:  
Name:    Federal Office for Radiation Protection 
Address:   Willy-Brandt-Str. 5, 38226 Salzgitter 
   ………………………………………………………………………….. 
Country:   Germany 
Telephone/e-mail:  +49-30-18333-1501 / hberg@bfs.de 
 
Are you  
- A Regulatory Body      � 
- A Supporting Organization to a Regulatory Body  
- A Utility      � 
- A Vendor       � 
- A Consultant       � 
- Other        � 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.1 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 
changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 
than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

 
The organization is involved in i) development of PSA methods and tools and (iii) the review of PSAs 
against regulatory requirements or recognized standards or practices. 
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2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA?  

 
Transfer from senior experts to new staff 

 
3. What are the key objectives for PSA knowledge transfer within your organization?  

 
To be able to fulfill the task of BfS also in future 

 
4. What high level activities does your organization normally perform (e.g., training, mentoring, 

seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
Seminars and conferences 

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? Internal and external training If so, is there a specific group within your organization 
tasked with overseeing the implementation of these policies and procedures? Please provide a 
description (and pertinent references) for your knowledge transfer programs, policies, and procedures 
as applicable. 

 
No 

 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near term PSA skill needs?  

 
No 

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 

 
Depends on the knowledge of the new staff, a participation of one international conference per year is 
the rule. 

 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 



NEA/CSNI/R(2012)15 

 102

organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
Engaged senior experts  

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes.  

 
No 

 
 

Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)?  

 
Difficulties to hire adequate new staff, background is physiscs, mathematics or engineering 
 

12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 
practitioners?  

 
Training on the job 
 

13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs.  
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Training and Qualification Programs 
 
Remark:  
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 

ix. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.), 

x. number of students and how often the course is offered, 

xi. if staff from outside your organization can attend the course, and  

xii. if training materials for the courses are available to other organizations. 

 
Internal and external courses 

 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)?  

 
Own staff and other organizations 

 
18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description.  

 
No 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
 
PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 
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21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
25. What types of information technology support do you routinely use to support your knowledge 

transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
Paper documentation as well as electronic documentation 

 
Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
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28. Please identify any departments or groups within your organization that have specifically requested 
PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working?  
If yes, please describe these programmes/mechanisms and their experience feedback. 

 
Other Comments 
 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 
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OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification  
 
Please identify your organization:  
Name:    Gesellschaft für Anlagen- und Reaktorsicherheit (GRS) mbH 
Address:   Schwertnergasse 1, 50667 Köln 
Country:   Germany 
Telephone/e-mail:  +49-221-2068-898 / Marina.Roewekamp@grs.de 
 
Are you  
- A Regulatory Body      � 
- A Supporting Organization to a Regulatory Body  
- A Utility      � 
- A Vendor       � 
- A Consultant       � 
- Other        � 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.12 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
. 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 
changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 
than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

                                                   
12 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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Our organisation is primarily involved in the issues (i), (ii), and (iii). Selected examples for each issue 
are: 
i) Development of methods and tools for internal and external hazards Level 1 for full power 

operation and low power and shutdown states 

ii) Creation of PSA level 2 for full power operation and low power and shutdown states 

iii) Participation in PSA review on behalf of regulatory bodies, PSA based event analysis (precursors) 

 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA? 

 
There is no formal definition of “knowledge transfer” specific to PSA within our organization, but 

knowledge transfer is done the following ways at GRS: 
- Expert seminars for regulatory bodies and other specialists on PSA 

- Training on PSA issues in the frame of GRS training program for newcomers in the organization 

- Transfer of PSA knowledge to experts from TSOs and regulatory bodies in/of foreign countries) 

 
3. What are the key objectives for PSA knowledge transfer within your organization? 

 
There are no specific key objectives for PSA knowledge transfer within our organization, however the 

objective in principle are: 
- To improve the PSA knowledge amongst the organization´s experts and by this enlarge the 

capacities of the safety assessment team and to transfer knowledge to younger team members 
before retirement of senior experts 

- To share stat-of-the-art knowledge and expertise on beyond design basis accidents and their 
probabilities within the organization and the experts of the country 

 
4. What high level activities does your organization normally perform (e.g., training, mentoring, 

seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
- Training in PSA skills is provided on a basic level to all new employees by senior experts in the 

frame of the organization´s training programmes for trainees (called academy) and for new 
employees within their first two years of employment. Retired experts give training on PSA skills 
to selected newcomers, if needed. 

- Mentoring and training on the job is performed for those employees who should become PSA 
experts in the short-term. 

- The organization carries out own national as well as international training programmes on nuclear 
safety (ETSON summer school ENSTII) including sessions on PSA. 
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- Senior experts in different fields of PSA do participate actively in giving presentations and/or 
lecturers on PSA issues in other organizations/institutions on a national as well as international 
basis (other TSOs, regulatory bodies, universities, licensees). To some extent this can also include 
training on the job in the frame of accompanying PSA reviews and support (e.g. application of 
MELCOR in the frame of level 2 PSA for a specific reactor type). 

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

With the exception of training on basic PSA skills and training by senior experts or retired experts for 
selected individuals, there are no knowledge transfer activities specific to PSA and PSA skills. As 
mentioned before, the knowledge transfer on PSA is embedded in the variety of training activities of 
the organization with a specific internal program for PSA knowledge transfer to newcomers, but no 
specified policies or procedures. The overall training programme includes: 
- Organization’s internal academy for trainees from the organization itself and from regulatory 

bodies 

- Internal training and mentoring program for newcomers 

- Seminars for members of regulatory bodies 

- ESTII training program for international external students 

- ETSON summer school for newcomers and trainees from ETSON members 

 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near term PSA skill needs? 

 
There is no systematic assessment of staff expertise specifically for PSA and near term PSA skills 
needs. 

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 

 
It is difficult to state what is really needed and spent, since a lot of time is used for training on the job. 
As a first rough estimate, training on PSA basics requires approximately 15 man-days. Individual 
training is equivalent to approx. 60 man-days. Other resources for PSA knowledge transfer are 
allocated on a case-by-case basis.  
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8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 
transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
Without a formal PSA knowledge transfer program in place, the most significant challenge the most 
significant challenge is competing priorities. The reason of course is that the best and most efficient 
experts for knowledge transfer are those ones being the most experienced for PSA development and 
application. 

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
Currently, there are no plans of changing programs, policies, or procedures. 

 
Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
Challenges: Substitution of retiring PSA senior experts. 
Opportunities: Making use of already retired experts supporting the organization’s PSA staff, 
integrating them as sub-contractors. 

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)? 

 
The organization recruits mainly graduated students (bachelor/master/doctoral level). These have to 
undergo internal training with a focus on training on the job. It is difficult to find newcomers with 
PSA-specific knowledge, but in future, the organizations intend to recruit newcomers specifically 
with engineering degrees or degrees in natural sciences and/or mathematics.  

 
12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 

practitioners 

 
Enhancement of PSA skills is acquired on-the-job. In particular, research projects are suited for the 
acquisition on new PSA skills. Knowledge sharing is achieved by jointly working on PSA projects. 
Work reports and final documentation on PSA projects are distributed to the appropriate co-workers 
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and PSA experts. Newcomers are encouraged to participate in PSA-related internal and external 
meetings and seminars as well. 

 
13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
Apart from some special courses on PSA basics, see answers to questions 5 and 12. Moreover, in 
some cases retired experts are available for individual training on PSA and for answering questions 
on a case-by-case basis. 

 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
There are no formal processes in place for identifying future knowledge transfer needs, but new needs 
will be identified from ongoing activities. Furthermore, the training activities mentioned in the answer 
to question 5 will be continued, perhaps more systematically. 

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs. 

 
There are no formal knowledge transfer programs in place specific to PSA. In addition, see answers 
to questions 12 and 13. 

 
Training and Qualification Programs 
 
Remark: 
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 

i. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.),  

ii. number of students and how often the course is offered,  

iii. if staff from outside your organization can attend the course, and  

iv. if training materials for the courses are available to other organizations. 
 

The organization has a trainee program (called academy) in place. Within this program, a basic course 
on PSA is given. The number of trainees is limited to 12, and staff from other organizations, mainly 
regulatory bodies, may attend. The trainee program is not focused on producing future PSA 
professionals, yet. Training on PSA basics for other organizations has been and can be given by the 
organization’s PSA senior experts on a case-by-case basis (see also answer to question 5). 

 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)? 
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Training is given by the organization’s experts and senior experts including to some extent retired 
ones being available as sub-contractors (ref. questions 5 and 16).  

 
18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description.   

 
No 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
No, with the exception of training on PSA basics, further PSA training is done on the job and on a 
case-by-case basis. 

 
PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

 
GRS does not maintain any internal documents for PSA knowledge transfer. Related to PSA 
knowledge management is a wiki-website developed in co-operation with a federal ministry that 
combines primer texts on PSA with PSA-related publications by GRS and some international PSA 
guidelines. 
In addition, the technical documents on PSA Methods /FAK 05/ and PSA Data /FAK 05a/ supporting 
the Federal German PSA Guide /BMU 05/ are publicly available (/BMU 05/ is available in English, 
English versions of /FAK 05/ and /FAK 05a/ are actually under preparation). 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 

 
The wiki-website will be updated periodically (ref. Question 29), enhanced updates of /FAK 05/ and 
/FAK 05a/ are currently being prepared and should be publicly available in early 2012. The 
organization is involved in the corresponding national expert group, the "Facharbeitskreis (FAK) 
Probabilistische Sicherheitsanalyse für Kernkraftwerke“ (English: Expert working group on 
Probabilistic Safety Analysis for Nuclear Power Plants)- 
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22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 
reports, seminars, etc.)? 

 
Each PSA project performed by members of the organization is documented in a final report that is 
accessible for each employee on an intranet web-portal. Several of the reports are also officially 
published- Reports relevant to PSA are linked via the wiki-website (ref. Question 20). 

 
Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
If the general public is meant by “public access”, the answer is no., The general methodology and 
basic techniques are readily accessible, detailed information and best practices are rarely accessible 
outside the organization and the above mentioned national or international expert groups since they 
are protected as intellectual property or industrial secrets. 

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
GRS does support making relevant documents publicly available. However, a lot of information on 
PSA is contained in site-specific PSA. These documents cannot be made publicly available without 
prior consent of licensees or vendors. This consent will be difficult to obtain. Research work on PSA 
methods and tools is already publicly available, e.g. final reports on research projects by the 
organization as mentioned above (see answer to question 22). 

 
25. What types of information technology support do you routinely use to support your knowledge 

transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
Wiki pages and related document sharing software are generally used- 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
None, so far (see also answers to questions 20 – 22 and 25) 

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
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PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
Depending on the age of the documents nearly all types of documentation methods are used to make 
the models and results available to the staff: 
- For studies from the farer past (1980ies), only paper documentation is available. 
- For the more recent studies, the reports are available as paper versions as well as electronic 

ones. Detailed models are usually available in electronic form, with the corresponding PSA 
software (e.g., RiskSpectrum, MELCOR, ASTEC, EVNTRE, etc.) 

 
Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
 
28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
The one or the other department has requested PSA knowledge transfer depending on ongoing 
activities there. In particular, one department, mainly responsible for several PSA activities so far has 
requested to sub-contract a retired PSA professional for PSA knowledge transfer. This request was 
met by the organization’s management and the requested knowledge transfer is still ongoing. 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

 
Knowledge transfer works if PSA professionals of different skills and levels of experience can work 
together on common projects. Whenever this condition was met, knowledge transfer was successful 
within the organization.  
There is no specific experience with dedicated training courses by internal staff in the field of PSA up 
to now. 

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working? If yes, please describe these programmes/mechanisms and their 
experience feedback. 

 
There are no formal mechanisms or programmes in place. 
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Other Comments 
 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 

 
Maybe the WGRISK members can provide pieces of information on international PSA training 
courses and seminars/workshops including the respective topics, and (as far as available) the 
experience. 

 
The following significant German PSA-related documents are publicly available: 

 
/BMU 05/ Bundesministerium für Umwelt, Naturschutz und Reaktorsicherheit (BMU) Leitfaden zur 

Durchführung der ‘Sicherheitsüberprüfung gemäß §19a des Atomgesetzes – Leitfaden 
probabilistische Sicherheitsanalyse –' für Kernkraftwerke in der Bundesrepublik 
Deutschland, Bundesanzeiger Nr. 207a vom 03.11.2005 

/FAK 05/ Facharbeitskreis (FAK) Probabilistische Sicherheitsanalyse für Kernkraftwerke  
Methoden zur probabilistischen Sicherheitsanalyse für Kernkraftwerke, Stand: August 
2005, BfS-SCHR-37/05, Wirtschaftsverlag NW / Verlag für neue Wissenschaft GmbH, 
Salzgitter, ISSN 0937-4469, ISBN 3-86509-414-7, October 2005 

/FAK 05a/ Facharbeitskreis (FAK) Probabilistische Sicherheitsanalyse für Kernkraftwerke: Daten 
zur Quantifizierung von Ereignisablaufdiagrammen und Fehlerbäumen, Stand: August 
2005, BfS-SCHR-38/05, Wirtschaftsverlag NW / Verlag für neue Wissenschaft GmbH, 
Salzgitter, ISSN 0937-4469, ISBN 3-86509-415-5, October 2005 
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OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification  
 
Please identify your organization: 
Name:    University of Applied Sciences Zittau/Goerlitz, IPM 
Address:   02763 Zittau, Theodor-Koerner-Allee 16 
   ………………………………………………………………………….. 
Country:   Germany 
Telephone:/e-mail:  +49 (0) 3583 61 1383 / m.wagenknecht@hs-zigr.de 
 
Are you  
- A Regulatory Body      � 
- A Supporting Organization to a Regulatory Body � 
- A Utility      � 
- A Vendor       � 
- A Consultant        
- Other         (Research Institution) 
 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.13 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 
changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 
than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

                                                   
13 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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(i): PSA under probabilistic and non-probabilistic uncertainties; fuzzy probabilities; multistage 
systems; human error analysis 
(iii): uncertainties in simulations (e.g. ATHLET code) concerning models and parameters against 
regulatory requirements) 

 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA? 

 
KT consists of two parts: internal (staff qualification) extern al (transfer to ordering and cooperating 
organizations) 

 
3. What are the key objectives for PSA knowledge transfer within your organization? 

 
- qualification of PSA specialists  
- qualifying of non-specialists to recognize PSA problems and to apply convenient methods in their 
research 
 

4. What high level activities does your organization normally perform (e.g., training, mentoring, 
seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
mentoring, seminars 

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
regular seminars on research group activities; attendance of conferences; report 

 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near term PSA skill needs? 

 
no 

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 
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n/a 
 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
resource availability; management commitment 

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
not planned 
 

Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
n/a 

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)? 

 
n/a 

 
12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 

practitioners 

 
literature analysis, regular seminars on research group activities; attendance of conferences; 
cooperation between working groups; external subject working groups; permanent contacts with 
practitioners and applicants; reports 

 
13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
see 12) except conferences 

 
14. What methods does your organization use to identify future knowledge transfer needs? 
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close and permanent contacts with practitioners and applicants; literature analysis; conferences 

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs. 

 
regular lectures for students, 2 Training and Qualification Pro grams 

 
Training and Qualification Programs 
 
Remark: 
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 

iv. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.),  

v. number of students and how often the course is offered,  

vi. if staff from outside your organization can attend the course, and  

iv. if training materials for the courses are available to other organizations. 
 

n/a 
 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)? 

 
own staff 

 
18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description.   

 
educational students' programmes 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
no 

 



 NEA/CSNI/R(2012)15 

 119

 
PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

 
yes; use of NUEG, GRS Technical Reports and Guidances 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 

 
no 

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
seminars; reports 

 
Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
yes 

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
n/a 
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25. What types of information technology support do you routinely use to support your knowledge 
transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
n/a 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
huge amount of information; filters of search engines (Google, etc.) should be improved 

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
electronic and paper documentation; PSA software 

 
Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
 
28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
n/a 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

see 12) 
 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working? 

If yes, please describe these programmes/mechanisms and their experience feedback. 

 
no 
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Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 
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OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification  
 
Please identify your organization: 
Name:    TÜV SÜD Energietechnik GmbH Baden-Württemberg 
Address:   Dudenstr. 28, 68167 Mannheim 
   ………………………………………………………………………….. 
Country:   Germany 
Telephone:/e-mail:  +1-(0)621-395-521 / Cornelia.Spitzer@tuev-sued.de 
 
Are you  
- A Regulatory Body      � 
- A Supporting Organization to a Regulatory Body  
- A Utility      � 
- A Vendor       � 
- A Consultant       � 
- Other        � 
 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.14 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 
changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 

                                                   
14 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

 
Our organization is primarily involved in the: 
(iii) Review of PSAs against regulatory requirements or recognized standards or practices and 
(iv) Use of PSA results to support changes in nuclear plant regulatory requirements. 
Examples: 
(iii) Review of comprehensive PSAs submitted in the framework of Periodic Safety Reviews for 
Nuclear Power Plants (NPP)  
(iv) Review of the impact of the replacement of manually operated valves in the fire water system 
with automatic driven valves to reduce the risk of internal flooding. 

 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA? 

 
general definition: process of knowledge transfer between staff members 

 
3. What are the key objectives for PSA knowledge transfer within your organization? 

 
key objective is preservation of PSA knowledge within PSA department 
 

4. What high level activities does your organization normally perform (e.g., training, mentoring, 
seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
Training, seminars and conferences 

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
enterprise knowledge management (internal process), 
familiarization and professional training (internal process), 
knowledge transfer with other organizations (external process) 

 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near term PSA skill needs? 
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--- 
 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 

 
approx. one week per year for trained staff; novice: one up to two years 

 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
The most significant challenge refers to the specific development of a PSA knowledge transfer 
program to the needs; further on training programs of other organizations are used. 

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
No 
 

Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
Process in hiring new staff 

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)? 

 
Methods to acquire PSA technical staff: 
- recruiting knowledgeable staff from outside 
- developing staff internallyBackground sought for new staff unfamiliar with PSA technology: 
- engineering degree, high level education in math / physics 

 
12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 

practitioners 
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attending user-meetings of the respective PSA computer program, attending workshops and seminars 
on PSA-related subjects 

 
13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
initial skill adaption training courses, extensive on-the-job-training provided by experienced 
colleagues 

 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
Membership in professional bodies, Performance of research and development projects 

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? 
If yes, please describe these programs. 

 
Every new staff member has to attend initial skill adaption training courses according to an individual 
training-plan. 

 
Training and Qualification Programs 
 
Remark: 
This section is intended to gather information related to formal training programs in PSA technology. 
 
no formal training classes in place 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 

vii. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.),  

viii. number of students and how often the course is offered,  

ix. if staff from outside your organization can attend the course, and  

iv. if training materials for the courses are available to other organizations. 
 

--- 
 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)? 

 
--- 

 
18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description.   
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--- 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
--- 

 
PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

Working-reports, review reports, research reports, use of regulatory guidelines and technical 
standards 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 

 
cooperation as member in expert working group for Regulatory PSA Guidance  

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
reports, in-house seminars, archival storage, regular discussion and exchange of views 

 
Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
in general yes, specific supplements necessary 

 



 NEA/CSNI/R(2012)15 

 127

24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 
Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
in ESReDA activities involved 

 
25. What types of information technology support do you routinely use to support your knowledge 

transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
Document sharing software, "wiki" pages (only for members of PSA department) 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
None 

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
Paper documentation, detailed input files for PSA software (only PSA staff), storage by DVD and 
periodical computer-backup 

 
 

Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
 
28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
Department for I/C and Operation:  
Assistance required during the review process of several plant changes regarding system technique 
and operating procedures for NPPs; very useful for them 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 
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initial skill adaption training courses and team-work: positive, documentation in form of reports: 
positive; desirable: more time to work with) 

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working? 
If yes, please describe these programmes/mechanisms and their experience feedback. 

 
assessment by regular discussions; in case of deficiencies identified: further activities planned 

 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 

 
- 
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C-7. Hungary 

OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification  
 
Please identify your organization: 
Name:    NUBIKI Nuclear Safety Research Insititute 
Address:   1121 Budapest, Konkoly-Thege Miklós út 29-33. 6. ép. 
Mailing address: H-1525 Budapest, P.O. Box 49, Hungary  
Country:   Hungary 
Telephone:/e-mail:  +36 1 392 2700 /  
 
Are you  
- A Regulatory Body      � 
- A Supporting Organization to a Regulatory Body  � 
- A Utility      � 
- A Vendor       � 
- A Consultant       � 
- Other        � 
 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.15 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 

                                                   
15 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 
than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

 
We are responsible for development of PSA models and for carry out PSA studies (ii). 
Also, we are involved in development of specific PSA tools and methods, e.g. risk monitors (i). 

 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA? 

 
In our case “knowledge transfer” is defined as 
- education in PSA methods, models and data, 

- training in use of PSA tools, as well as 

- transfer of knowledge of experienced PSA experts to newcomers. 

 
3. What are the key objectives for PSA knowledge transfer within your organization? 

 
The key objective is to widen the capacity of the PSA team, or at least to fill the gaps caused by 
retirements. 
 

4. What high level activities does your organization normally perform (e.g., training, mentoring, 
seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
Our colleagues perform in-house training and mentoring of young fellows, as well as organize 
international meetings (IAEA, WGRISK workshops). 

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
We have a specific program for PSA knowledge transfer. This program is developed for newcomers 
and contains  
- technical areas:  plant (Paks) information, 

    + PSA information, 
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 in a structured, consecutive way, 
- duration of each technical session (in days), 

- references to be studied, 

- responsible experts for each session. 

No policy, no procedure exists. 
 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near term PSA skill needs? 

 
6There are recitations during the knowledge transfer program at the end of each main program-
element. No other reviews of the level of staff expertise are organized. 
The near term PSA skill needs are defined by the observations during the on-the-job-periods. 

7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 
activities? 

 
It depends on the required amount of training. In 2010 approximately 50.000 Euros have been 
devoted to PSA knowledge transfer. 

 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
Main challenge: competing priorities, i.e. burden on staff to perform their duties defined by PSA-
related contracts. Our strength: the management has strong PSA commitment (former PSA 
specialists), the staff in well experienced in PSA methods (passed through IAEA/NRC/EU training 
courses). 

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
Our staff conducts sessions on PSA at the Budapest Technical University (BTU), too. Experiences 
gained are going to be feedback to the in-house knowledge transfer, too. E.g. to simplify (shorten, 
better structure) the content of sessions. 
 

Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 
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1Challenge in maintaining PSA knowledge: retirement. 

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)? 

 
As indicated in 9), our staff has good contacts with BTU. Practical computerized training sessions in 
PSA are included in the normal university courses. (The structure of the courses is defined by 
ourselves!) These training sessions are organized locally at our Institute. During these sessions the 
best students can be identified and contacted for longer relations. 

 
12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 

practitioners 

 
By regular participation at international conferences (PSA, PSAM, ESREL), and by sharing new 
information through travel reports, local presentations. 

 
 
13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
See 5) 

 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
No specific method is used, the needs are defined during the on-the-job-periods. 

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs. 

 
Yes, for in-house use on one side, and for presentations at the Budapest Technical University. These 
involve  

i. basics in PSA methodology, 

ii. current status and models of Paks NPP PSAs, 

iii. PSA applications by the utility and the regulatory body. 

 
Training and Qualification Programs 
 
Remark: 
This section is intended to gather information related to formal training programs in PSA technology. 
 



 NEA/CSNI/R(2012)15 

 133

no formal training classes in place 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 

x. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.),  

xi. number of students and how often the course is offered,  

xii. if staff from outside your organization can attend the course, and  

iv. if training materials for the courses are available to other organizations. 
 

As described earlier, two types of courses are conducted by us: 
In-house course 
i. newcomers in the institute: PSA beginners 
ii. 2-3 persons, biannually 
iii. no. Separate courses for members of the regulatory body are organized annually. 
iv. no. 
University course 
i. university students 
ii.  ~ 10 persons, annually 
iii. no. 
iv.  yes, publicly available (in Hungarian) 

 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)? 

 
Own staff of the Risk Assessment Division. 

 
18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description.   

 
? 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
No. 
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PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

 
Yes, we do it in two ways. 
a) The Hungarian Atomic Energy Authority issued a PSA Procedure Guide based on the Hungarian 

and international practice (No. 3.11, 2006). 

This Guide is strongly recommended to be used during PSA studies for Paks NPP. 
b) Other standards and guides mainly from IAEA, WENRA, EUR and US are also in everyday use. 

E.g. 

from IAEA: SSG-3, SSG-4, 50-P-7, … 
from WENRA: Reference Levels (2008), Safety Objectives (2009) 
from EUR: Vol. 2, Chapter 17 
from US: NUREG-800, Reg. Guide 1200, … 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 

 
Yes, in two ways. 
A) The basic PSA documentation of Paks NPP is annually updated within our living PSA project. 

B) The National PSA Procedure Guide (see 20/A) has to be reviewed and updated every 5 years. 
Currently it is reviewed with consideration to new reactors. 

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
After completion of each major projects (tasks, contracts) a seminar is organized within the institute 
and the final reports are available for the whole staff. 
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Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
Yes. All documents developed within contracts supported by the Hungarian Atomic Energy Agency 
(HAEA) should be publicly accessible. The major PSA document belongs to this category. 

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
The HAEA quite recently initiated to set up a National Nuclear Knowledge Base. All documents – 
from Hungary and abroad – are to be stored and available within this knowledge base. 
supplements necessary 

 
25. What types of information technology support do you routinely use to support your knowledge 

transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
Computer networks are used.in general yes, specific 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
--- 

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
Both in paper and electronic form. The paper documentation forms a set of volumes. The electronic 
documentation contains the complete set of volumes, as well as the complete information (data + 
models + results) produced by the PSA analysis code (Risk Spectrum). 

 
Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
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28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
Two groups have been interested in PSA knowledge transfer: 
- PSA specialists: beginners and experts. 

For beginners courses were conducted, for experts reports of international conferences were 
presented, 

- Severe accident analysers: for them seminars were held. 

After the knowledge transfer and question/answer sessions all participants were satisfied. 
 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

 
The presentations on methodology went well in all cases. Maybe more practical examples 
demonstrated by computer sessions should be discussed. 
The seminars were always lively. Maybe in the future seminars should more frequently be organized 
and more attention should be devoted to PSA uses (applications). 

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working? If yes, please describe these programmes/mechanisms and their 
experience feedback. 

 
Only basic courses held for beginners: after the presentations home works have been defined and 
were evaluated together with feedback discussions on selected topics which were presented to them 
earlier. 
No formal exams have been held. Of course, for university students normal exams were held. 

 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 

 
Maybe some questions (information) on international PSA training courses (topics, location, 
participants’ experience) – as a key element of transfer of experts’ knowledge to less experienced 
ones – could be useful. 
Are there any interests now days for international training courses at all? 
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C-8. Japan 

OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification  
 
Please identify your organization:  
Name:    Japan Nuclear Energy Safety Organization (JNES) 
Address:   TOKYU REIT Toranomon Bldg., 3-17-1, Toranomon, Minato-ku, Tokyo 
    …………………………………………………………………………………...... 
Country:   Japan 
Telephone/e-mail:  fujimoto-haruo@jnes.go.jp 
 
Are you  
- A Regulatory Body      � 
- A Supporting Organization to a Regulatory Body  
- A Utility      � 
- A Vendor       � 
- A Consultant       � 
- Other        � 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.16 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
. 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 
changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 
than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

                                                   
16 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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(i) Development of PSA methods and tools; e.g. to develop seismic PSA method, models and a 

computer code, 

(iv) the use of PSA results to support changes in nuclear plant regulatory requirements; e.g. to develop 
a new inspection system of NPPs,  

(vi) review of the reported results by utilities for specific issues; e.g. review of PSA results of 
individual plant and effectiveness of accident management strategies developed by utilities,  

(vii) accident precursor studies to determine the importance of event occurred and to investigate 
advantage of countermeasures 

 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA?  

 
Although we do not have a distinct definition, it can be generally said that to transfer what kind of 
knowledge and information are required in PSA, how to perform required works in each step of PSA, 
how to understand the results of PSA, etc. 

 
3. What are the key objectives for PSA knowledge transfer within your organization?  

 
To cultivate staffs who can perform PSA and make interpretation of the PSA results. 
To inherit outcomes accomplished and PSA models accumulated in the past. 
 

4. What high level activities does your organization normally perform (e.g., training, mentoring, 
seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
Documentation, on-the-job training and preparation of assessment manuals. 

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
Although we have no specific program, policies, and/or procedures on this issue at this moment, 
discussion of this issue has been started. 

 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near term PSA skill needs? 



 NEA/CSNI/R(2012)15 

 139

 
We have no such activities. 

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 

 
Because knowledge transfer is made mainly through on-the-job training, it is hard to estimate staff 
time and funding for knowledge transfer.  

 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
To acquire staffs for PSA. 

 
 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
N/A 

 
Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
Not particularly.  

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)?  

 
To try to recruit knowledgeable staff from outside. 
Knowledge of plant design and/or operation is preferable. 

 
12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 

practitioners?  

 



NEA/CSNI/R(2012)15 

 140

To share knowledge, presentation of outcomes from each project is made in the group meeting which 
is held periodically. 
PSA documentation can be shared among colleagues. 

 
13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
To participate PSA training course outside of our organization. 
Through on-the-job training. 

 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
We have no idea at this moment. 

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs.  

 
We do not have any formal program. 

 
Training and Qualification Programs 
 
Remark: 
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 

i. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.),  

ii. number of students and how often the course is offered,  

iii. if staff from outside your organization can attend the course, and  

iv. if training materials for the courses are available to other organizations. 

 
We have education courses for newcomers to our organization and inspection staffs, in which lecture 
of PSA is made. 
It is held once per year and the number of audience varies from a few to ten or twenty people. It is 
dedicated to the internal people. Now we are preparing training materials which can be open to other 
organizations.  

 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)?  

 
Staff of our PSA group. 
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18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 
description.  

 
We have no formal PSA qualification program. 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
We do not use different courses.  

 
PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

 
We have PSA procedure manuals; a manual for level 1 PSA during power operation, a manual for 
level 1 PSA during shutdown operation, and a manual for seismic PSA. 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 

 
We sometimes update PSA documents reflecting state-of-the-art knowledge, latest component failure 
data and so on. 

 
22- How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
Through documentation. 
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Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
Some information such as ETs, component failure data, occurrence frequencies of initiating events, 
and quantification results are released in the relevant documents, but details of PSA model such as 
FTs and computer code data are not released to public. This is supposed not be a PSA knowledge 
transfer issue. 

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
It is not appropriate to treat this kind of issue in the PSA knowledge transfer discussion. This should 
be discussed as the issue of information disclosure. 

 
25. What types of information technology support do you routinely use to support your knowledge 

transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
N/A as this is supposed to be relevant to the question 24. 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
N/A as this is supposed to be relevant to the question 24. 

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
In addition to paper documentation, electronic documentation is available. As for ET and FT data as 
well as component failure data for the computer code which we use are stored in the server disk.  

 
Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
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28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
No such kind of request is made by other department. 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

 
Stored computer code data are well effective to transfer knowledge of PSAs.  
Thorough information, e.g. bases of decision-making in the past, has been sometimes missed because 
of luck of detailed documentation. 

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working?  
If yes, please describe these programmes/mechanisms and their experience feedback. 

 
We have no such program. 

 
Other Comments 
 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 

 
Not particularly. 
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C-9. Slovak Republic 

OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification 
 
Please identify your organization: 
Name:    Jan HUSARCEK ………………………………………………….……………….. 
Address:   Urad jadroveho dozoru SR (UJD) ……………………………………………… 
     (Nuclear regulatory authority of the Slovak Republic)…………………………. 

    Bajkalska 27, 820 01 Bratislava, SK……………………………………………. 
Country:   Slovakia …………………………………………………………………………. 
Telephone/e-mail:  +421-2-58221-153 / jan.husarcek@ujd.gov.sk 
 
 
Are you 
- A Regulatory Body      
- A Supporting Organization to a Regulatory Body � 
- A Utility      � 
- A Vendor      � 
- A Consultant      � 
- Other        � 
 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, and seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.17 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 

                                                   
17 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 
than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

 
-  Development of PSA methods (e.g., preparation of national decrees and guides, definition/ 

specification of PSA requirements and goals); 
- Review of PSAs against regulatory requirements or recognized standards/ practices (e.g., review 

of PSA studies L1/L2, review of PSA applications); 

- Decision making and licensing (e.g. issue decision with regard the safety of NPPs, changes in 
design and operation of NPPs, licensing of NPPs). 

 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA?  

 
N/A. 

 
3. What are the key objectives for PSA knowledge transfer within your organization? 

 
collection, processing, storage, and maintain of information, skills and experience 

 
4. What high level activities does your organization normally perform (e.g., training, mentoring, 

seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
mentoring, seminars and workshops. 

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
-  Yes, we have “Individual programs for technical training” (IPOP) prepared for mid-term period; 

the programs are regularly evaluated and updated to reflect current status of knowledge/ skills/ 
experience of each individuals and regulatory needs as well; 

- The “Individual programs for technical training” (IPOP) are specified in “Plans for education/ 
training of UJD staff” prepared and approved on yearly basis; the plans allocate resources and 
define actions to be performed. 



NEA/CSNI/R(2012)15 

 146

 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near-term PSA skill needs? 

 
Yes, an evaluation is performed; It is a question whether the evaluation is systematic or not (submittal 
for the preparation of yearly plans for education/ training, proposal for bilateral/ multilateral project 
on training/ education, practical exercises during trainings, questionnaires, etc.). 

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 

 
Time for education/ training is not exactly measured; following the national act on state servant each 
UJD technical staff member has to take part at least 5 days in training/ education per year; UJD 
dedicates 150.000 EUR/ year for knowledge transfer activities; this does not include resource, which 
UJD has received from co-operation with IAEA, OECD/NEA, EC projects, or some other 
organization/ associations. 

 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
 Weak - staff fluctuation (personal meaning); 

Strength - management commitment, personal interest. 
 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
Yes, the programs are regularly updated to reflect current status of knowledge, skills and experience 
of each individual and regulatory need as well. 

 
Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
Assurance of adequate resources for knowledge management (financial and human). 

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
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opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)?  

 
Developing staff internally;  
Engineering degree. 

 
12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 

practitioners? 

 
Participation in IAEA/ OECD/NEA technical meetings, working groups; 
Participation in projects, research and development activities focused on PSA developments or 

applications. 
 
13. What methods does your organization use to transfer PSA knowledge to new staff? 

Training, mentoring, self-education. 
 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
- Evaluation of future needs of UJD and potential changes in environment, which could have an 

impact on UJD behavior; 
- Evaluation of feedback from control of knowledge transfer. 

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs. 

 
No, we have not any formal training in place for education and training of practitioners and/or 
newcomers in PSA. 

 
Training and Qualification Programs 
 
Remark: 
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 

i. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.),  

ii. number of students and how often the course is offered,  

iii. if staff from outside your organization can attend the course, and  

iv. if training materials for the courses are available to other organizations. 
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N/A 
 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)?  

 
Contractors/ consultants, other organizations. 

 
18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description. 

 
No 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
N/A 

 
PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

 
N/A 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 

 
N/A 

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
Reports, seminars. 
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Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
-  No, I do not believe in that; 
- Training in qualified organization, practical exercises, mentoring, or participation in work with 

experienced PSA practitioners is needed. 

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
Yes, I am supporting it (personal meaning). 

 
25. What types of information technology support do you routinely use to support your knowledge 

transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
Discussion forums; conferencing; practical exercises, teaching, textbooks, etc. 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
Implementation of CBD – computer based training (I tutor) 

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

Fully available PSA studies and PSA models in paper form and on electronic media (defined by law). 
 
Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
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28. Please identify any departments or groups within your organization that have specifically requested 
PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
-  Department for safety analyses and technical support; 
- Participation in trainings, workshops, technical meeting, working groups, self-education, etc.; 

- Yes, the requesters were satisfied with the outcome. 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

 
 Systematic knowledge management; 
- Mentoring of newcomers by experienced and senior staff. 

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working? If yes, please describe these programmes/mechanisms and their 
experience feedback. 

 
No, we have not. 

 
Other Comments 
 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 

 
N/A 
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C-10. United Kingdom 

OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification  
 
Please identify your organization:  
Name:    Existing Nuclear - EDF Energy 
Address:   Barnett Way, Barnwood, Gloucester GL4 3RS 
Country:   United Kingdom 
Telephone/e-mail:  01452-654812 / kevin.brook@edf-energy.com 
 
Are you  
- A Regulatory Body      � 
- A Supporting Organization to a Regulatory Body � 
- A Utility       
- A Vendor       � 
- A Consultant       � 
- Other        � 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.18 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 
changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 
than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

                                                   
18 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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Primarily: 
(ii) the creation and maintenance of nuclear plant PSAs – the focus is on developing PSAs in response 
to Station requirements and in response to peer review comments and international 
experience/guidelines. PSAs are updated at a maximum of about 3-yearly intervals so that they reflect 
out-turned Station design and performance. 
(iii) the review of PSAs against regulatory requirements or recognized standards or practices- this 
activity takes place as a minimum when periodic safety reviews (10 yearly intervals) are undertaken 
e.g. two station PSAs have been self-assessed against IAEA TECDOC-1511 (using our own staff and 
an external independent person). The Sizewell B Living PSA was assessed by an IAEA IPSART team 
as an input to identifying whether it had the appropriate attributes to be used in risk-informed decision 
making – this activity was undertaken outside of a periodic safety review.  
(iv) the use of PSA results – PSAs are used as a basis for risk monitors for some our newer plants, to 
support plant modifications, to support Tech Spec LCO’s & ACTs, as an input to operator training, as 
an input to maintenance strategies etc. 

 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA?  

 
EDF Energy trains staff to be Suitably Qualified and Experienced (SQEP) by the application of the 
INPO Systematic Approach to Training. Mentoring Guides are available for each required role and 
each member of staff being trained has a Mentor appointed to help them progress to reach SQEP 
status.  

 
3. What are the key objectives for PSA knowledge transfer within your organization?  

 
Key objectives: 
a. Maintain adequate level of SQEP resource to support the companies activities 

b. Identify and ensure adequate continuing training is in place to keep SQEPs up to date/refresh 
knowledge where required  

c. Maintain awareness of company, national & international PSA developments 

 
4. What high level activities does your organization normally perform (e.g., training, mentoring, 

seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
EDF Energy performs training, mentoring and seminars/workshops in house. Staff also attends 
training, seminars/workshops and conferences elsewhere where this has been identified to add value.  

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
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5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 
activities? If so, is there a specific group within your organization tasked with overseeing the 
implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
EDF Energy has specific mentoring guides for AGR PSA & PWR PSA SQEPs. These mentoring 
guides identify: 
i. The knowledge & skills objectives i.e. identifies what activities the staff member will be required 

to undertake  

ii. The knowledge and skills acquisition activities which will enable them to be able to undertake 
these activities which includes training courses, participation in various PSA activities, 
discussions with mentor/other SQEPs 

iii. Pre-requisites that the staff member must complete prior to becoming SQEP– this includes 
training on PSA techniques, use of PSA software, understanding the plant design for which PSA 
will be undertaken etc.  

iv. Required reading  
v. Performance Evaluation – activities that staff must undertake to the satisfaction of the mentor 

before they can be formally allocated the SQEP role i.e. perform PSA tasks unsupervised 

The mentoring guides are produced by senior SQEPs and the process is overseen by the Training 
Department and Curriculum Review Committees (CRCs). 
It is also important that a PSA SQEP understands the design and operation of the plant for which they 
are undertaking PSA activities together with an understanding of the Station safety case – knowledge 
transfer in these areas is ensured by being mentored and becoming SQEP in these areas by using other 
available Mentoring Guides. 

6. Does your organization perform any activities to systematically determine or assess current levels of 
staff expertise in PSA and near term PSA skill needs? 

 
Yes. Training needs are regularly reviewed with line management and also with PSA peers. If a gap 
in knowledge is identified a performance gap form is filled in and taken to the relevant CRC for 
discussion. If a gap is confirmed then the Needs Analysis Worksheet is filled in which identifies the 
most appropriate way of closing the gap – this may be by on the job training, mentoring, a job aid, 
directed reading, training etc. This activity is overseen by the relevant CRC (which contains training 
dept., line management and senior relevant SQEPs) which ensures that the identified actions have 
been undertaken and monitors to ensure that the intervention (e.g. training) has been effective.  

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 

 
Hard to say. Mentoring guides are updated at least every 3 years. A number of staff is currently going 
through the AGR PSA mentoring guide which takes up time for the staff member and mentor. 
Training and related knowledge transfer activities are considered at 2 hourly PSA meeting every 3 
months. Staff participates in IAEA, ASME, ANS, WANO & EPRI meetings/workshops/conferences 
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regularly. Knowledge transfer is also undertaken between EDF Energy and other parts of the EDF 
Group e.g. EDF France, Nuclear New Build. A significant number of man days are invested in these 
activities. 

 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
Making time available for senior SQEPs (who are in heavy demand) to mentor other staff. Attempts 
are made to ring fence such resource for mentoring activities but it is easy for this to become 
compromised through must take emergent work activities. 
If there is a lack of sufficient PSA resource then this leads to an increased burden on the senior 
SQEPs. It is necessary to have an adequate number of SQEPs at various levels of proficiency – 
sometimes it is possible to have senior SQEPs plus those in training/recent SQEPs (but no “middling 
ones”) which is not ideal. EDF Energy has also, on a number of occasions, trained staff up in PSA 
only for them to “move on” to other (non PSA) work as part of their personal career development.  

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
Nothing significant planned in the short term. 

 
Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
- Hard to recruit PSA staff until recently 

- No significant challenges in maintaining adequate PSA knowledge, skills, and abilities within the 
technical staff other than volume of work/lack of resource sometimes encroaching on these 
activities. The infrastructure is in place to ensure that knowledge and skills are maintained. 

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)?  

 
Mainly recruiting knowledgeable staff from outside the organization and developing staff internally 
where they have expressed an interest. Would normally recruit external staff only if they had PSA 
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knowledge. Internal staff normally have had some exposure to PSA (e.g. as part of graduate 
placement scheme) prior to requesting final placement. 

 
12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 

practitioners?  

 
Currently implementing new PSA governance arrangements which include regular meetings of PSA 
SQEPs. 
PSA SQEPs currently work in Groups associated with supporting specific Stations and therefore work 
on those specific Station PSAs – there is currently no “rotation” of staff around the different Station 
Groups – hence limited availability of resource should there be a shortfall in one of the Groups. A few 
years ago there was an attempt to allocate a PSA SQEP a “Back-up” PSA for which they could be 
called on to support should circumstances require but this was never fully implemented. However 
some senior SQEPs do have experience of working on more than one Station PSA and can provide 
such support if required.  

 
13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
See answers to previous questions with regard to SQEP mentoring guides. 

 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
By: 
a. line management identifying required PSA SQEP staffing levels 

b. performance gap and needs analysis reviews where gaps in knowledge identified 

c. review of future PSA work plans 

d. management review of the demographics of PSA staff 

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs.  

 
Yes – see SQEP mentoring guides 

 
Training and Qualification Programs 
 
Remark: 
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 
i. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.), 
ii. number of students and how often the course is offered, 
iii. if staff from outside your organization can attend the course, and 
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iv. f training materials for the courses are available to other organizations. 
 

Main courses: 
- Fault & Event Tree Analysis Course (PSA staff) – offered as a bespoke course for EDF Energy 

staff only if sufficient demand or use other course providers if only one or two EDF staff need 
training. Courses widely available so not usually significant wait list (e.g. Scandpower, SERCO 
etc.). 

- Self-Study Training Package; Introduction to R-DAT Software to support Bayesian Techniques 

- RiskSpectrum software training course – contractor used to run a workshop at EDF Energy if 
significant change to software and all PSA SQEPs need to attend; otherwise use training provided 
at contractors office plus mentoring support at EDF Energy 

- Human Reliability Analysis Training – use external providers for high level overview and in house 
HRA SQEPs for detailed HEART/NARA training 

 
Training material produced to be consistent with INPO Systematic Approach to Training & not 
available to other organizations. 
 

17.  Who performs formal training / knowledge transfer activities used by your organization (e.g., your 
own staff, contractors/consultants, other organizations)?  

 
See above responses. Mixture of own staff and contractors/consultants and other organisations 

 
18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description.  

 
Yes, required to become a PSA SQEP. 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
Yes. There are Practitioner PSA SQEP Mentoring Guides and an Informed Customer PSA SQEP 
Mentoring Guide for staff who are less ‘hands-on’ e.g. may specify and review externally performed 
PSA work 
We also run a “PSA Overview Training course” for non-PSA practitioners and staff who interface 
with PSA SQEPs – see response to Q28 for more details. 
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PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

 
There are Branch Instructions for control and use of the AGR and PWR PSAs. There is also a User 
Guide to help on software use which supplements the manufacturer’s manual. 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 

 
PSA documents are updated when the PSA models are updated. The new PSA governance 
arrangements currently being implemented may identify the requirement for additional guidance 
material. 

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
Variety of ways including: 

 
b. Staff that have been to external workshops/conferences (e.g. WANO PSA workshop, ANS 

PSA11 conference) provide benchmarking reports which identify key lessons learned. Conference 
proceedings etc. also made available to PSA SQEPs. Also discussed at regular PSA SQEPS 
meetings. 

c. Workshops also held e.g. on use of new version of PSA software so all PSA staff aware of 
insights etc. 

d. Updates to mentoring guides/required reading if relevant 

 
Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 
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Don’t really know. 
 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
Yes – no specific documents that I can think of. 

 
25. What types of information technology support do you routinely use to support your knowledge 

transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)?? 

 
Usual office based IT systems – thinking of using a “wiki” pages approach as some other work areas 
within EDF Energy find this technology useful. Also have a company CDMS (Controlled Document 
Management System) where all staff can access documents held on the system, including PSA related 
reports etc. Also have outlook directory for the PSA community to use and upload relevant 
documents/information. Web based training available for some courses – see earlier. Video 
conferencing available if required. Company has Local Area Network (LAN) so staff can easily 
access information stored on this – this includes an operational experience directory which contains 
downloaded PSA related documents from various organizations e.g. IAEA, NRC (NUREGs etc.), 
EPRI etc. 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
Getting the balance right between having well documented PSAs that contain all the information 
required for new entrants to get up to speed/existing staff to be remain informed enough without 
putting in too much information which results in the update activity becoming too costly/time 
consuming to undertake. 
Getting the PSA software packaged on to the LAN. 

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
Models stored on CDs, hard drives of PCs, on the LAN (which is backed up daily) and also stored 
off-site at Stations. PSA studies results stored electronically on CDMS (Pdf’s and native word files) 
and also as paper documentation where required locally. EDF Energy also has an archiving system 
for documentation required to be kept for long term records which is not required to be kept locally 
any more.  
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Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
 
28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
PSA knowledge transfer has been requested by Groups which use information derived from PSAs in 
their safety case work but who are not PSA SQEPS themselves e.g. they wanted to understand how 
initiating fault frequencies were derived, how the risk from initiating faults was estimated, limitations 
in the use of PSA . The request was discussed at the relevant CRC and the appropriate way of closing 
the knowledge gap identified. In this case a one day PSA overview training course was developed and 
delivered by EDF Energy and one of our PSA contractors. The course has now been run a number of 
times to non-PSA SQEPs in the Existing Nuclear engineering departments, the internal regulator and 
staff in Nuclear New Build.  
PSA SQEPs also help provide PSA related training to Station staff. 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

 
The Systematic Approach to Training approach works well because it is a disciplined approach that 
identifies the specific knowledge gap, what the most effective approach to closing the gap is (e.g. 
training or mentoring or something else) and who the target audience is (i.e. avoids targeting staff 
who would not benefit from the training) which is more resource efficient. 
The Mentoring Guides work well for a similar reason – they are a focused approach to ensuring that 
the appropriate knowledge transfer occurs so that the staff member can progress to becoming a SQEP 
with the help of a mentor. 
The challenge is to ensure that these activities occur in the face of other resource challenges and 
priorities (e.g. must take emergent work). This involves line management oversight and involvement 
of all stakeholders to ensure that the correct balance of work is undertaken. 

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working?  
If yes, please describe these programmes/mechanisms and their experience feedback. 

 
A mentor has to sign each knowledge and skills acquisition activity to confirm that it has been 
satisfactorily completed. The mentor also has to sign the final performance evaluation to say that the 
staff member has reached SQEP status. Each staff member has monthly commitment log reviews with 
their line manager which includes a review of the status of progress to becoming a SQEP. Training 
courses are also assessed by participants for strengths and areas for improvement which is reviewed 
by Training Department. There is also a post course review about 3 months after the course was 
attended – this is aimed at identifying how effective the training has been in addressing the staff 
members´ needs. 
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Other Comments 
 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 

 
Some of the Systematic Approach to Training and the SQEP management process can become overly 
bureaucratic. If this does happen then it detracts from their value as the processes then becomes more 
of a burden than a help.  
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C-11. United States of America 

OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification  
 
Please identify your organization:  Nuclear Regulatory Commission  
Name:    Margaret Tobin. 
Address:   21 Church Street 
    Rockville MD 20850 
Country:   United States of America 
Telephone/e-mail:  +1-301-251-7597 / Margaret.Tobin@nrc.gov 
 
Are you  
- A Regulatory Body       
- A Supporting Organization to a Regulatory Body � 
- A Utility      � 
- A Vendor       � 
- A Consultant       � 
- Other        � 
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, and seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.19 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 
changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 
than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

                                                   
19 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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The NRC uses PSA in a variety of ways. A summary of current applications of PSAs in support of 
risk-informed regulation can be found in the Risk-informed, Performance-based Plan (RPP) SECY 
09-0159 at the following website: 
http://www.nrc.gov/reading-rm/doc-collections/commission/secys/2009/secy2009-0159/2009-
0159scy.html 
Some examples of the NRC’s use of PSA include the following: 
(i) Development of Methods and Tools: The NRC continually develops and improves PSA methods 

and tools. Some examples include: developing improved approaches for addressing Common 
Cause Failure (CCF) Analysis in event assessments, improving Human Reliability Analysis 
(HRA) methods, developing advanced methods (e.g., dynamic PSA) for level 2 PSA, improving 
Consequential Steam Generator Tube Rupture (C-SGTR) assessment methods, developing 
improved modeling approaches for support systems initiating events, and developing new 
methods for including digital I&C systems in nuclear plant PSAs. 

(ii) Creation and Maintenance of Nuclear Plant PSAs: The NRC is actively involved in the creation 
and maintenance of nuclear power plant PSAs. Specifically, the NRC maintains over seventy 
nuclear plant Standardized Plant Analysis Risk (SPAR) PSA models for assessing the 
significance of inspector findings and reactor incidents at operating nuclear power plants. SPAR 
models use standard modeling conventions and are maintained and updated on a regular basis. 
The NRC, with assistance from the Idaho National Laboratory, has also developed the Systems 
Analysis Programs for Hands-on Integrated Reliability Evaluations (SAPHIRE) PSA software. 
The software was first released in 1987 and the latest version, Version 8, includes a completely 
redesigned user-friendly interface. The SAPHIRE code is used to develop and use the SPAR 
models. The NRC is also developing design-specific models for new reactor designs such as the 
AP1000, ABWR, and US-APWR. 

(iii)  Review of PSAs for Regulatory Applications: A major application of PSA at the NRC is the 
evaluation of regulatory applications, both for new plants at the design and licensing stage and for 
proposed risk-informed changes to the licensing basis of a plant. In general, the NRC staff 
reviews PSA studies performed by the applicant or licensee to support their license amendment 
request; the staff may also perform confirmatory studies using the SPAR models or may audit 
additional studies performed by the applicant. Some examples of these regulatory applications 
include initial design certification of a new reactor (in which PSA is used to gain insights about 
plant safety), risk-informed changes to technical specification completion times, and risk-
informed in-service inspection. Specific licensing activities also include development and 
maintenance of Regulatory Guides (RG) and Standard Review Plans (SRP).  

(iv) Use of PSA in Changing Regulatory Requirements: PSA is also used to support changes in the 
regulatory requirements. For example, the NRC has used risk assessment techniques to support 
proposed changes to the regulations regarding emergency core cooling systems (10 CFR 50.46) 
and pressurized thermal shock requirements (10 CFR 50.61).  

(v) Other Uses: PSA is also used in the generic issue program, which addresses a well-defined issue 
affecting two or more power plants. Also of note are SAPHIRE and the SPAR models, which are 
used for a variety of applications including the Significance Determination Process (SDP), which 



 NEA/CSNI/R(2012)15 

 163

is the risk informed method used to determine the safety significance of inspection findings, the 
Accident Sequence Precursor (ASP) Program, the Incident Investigation Program event 
assessment process, the Generic Issue Program resolution process, and to inform licensing and 
inspection activities. The ASP program systematically evaluates U.S. nuclear power plant 
operating experience to identify, document, and rank the operating events most likely to lead to 
inadequate core cooling and severe core damage (precursors). The Risk Assessment 
Standardization Project (RASP) toolbox provides documentation, help and best practices in 
conducting ASP, SDP, and MD-8.3 (NRC Incident Investigation Program) event assessments.  

2. If applicable, how does your organization generally define the term “knowledge transfer” within the 
context of PSA?  

 
The NRC does not generally use the term “transfer” but instead uses the broader term “management” 
to refer to all systematic knowledge related activities. Knowledge Management is capturing critical 
information and making the right information available to the right people at the right time. 
Knowledge Management mechanisms and tools include, but are not limited to: databases and 
electronic reading rooms, formal and informal training, interviews, procedures, desk references, 
communities of practice, websites, and portals. Communities of practice are generally defined as 
informal collaborations effort where questions can be answered and information exchanged. These 
communities are made up of experts in the field as well as newcomers unfamiliar with the field.  

 
3. What are the key objectives for PSA knowledge transfer within your organization?  

 
In the NRC’s case, an aging workforce nearing retirement combined with a large influx in new staff 
prompted increased concern for knowledge management and transfer. From this perspective, one key 
objective is to preserve the accumulated knowledge and experience of our senior employees and 
transfer this knowledge to our junior staff to ensure we can continue to meet our core safety mission. 
An additional objective is incorporating new knowledge into agency-wide practices. 

 
4. What high level activities does your organization normally perform (e.g., training, mentoring, 

seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
The high level activities include practices for hiring new and post-retirement NRC employees, 
training courses, mentoring programs, rotational assignments, fellowship opportunities for graduate –
level education, periodic technical seminars, and position qualification programs. The NRC maintains 
a computer-based Knowledge Center with communities of practice in both risk-informed regulation 
and SDP/PSA, as well as a Research specific Knowledge Center, which has some information on 
PSA. Also important in the NRC’s knowledge transfer objectives are setting clear policy directions 
and assigning managers’ responsibilities for executing knowledge management directives. 

 
Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
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5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 
activities? If so, is there a specific group within your organization tasked with overseeing the 
implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
NRC has a knowledge management policy outlined in a paper sent to the Commission (SECY-06-
0164) that can be found at:  http://www.nrc.gov/reading-rm/doc-
collections/commission/secys/2006/secy2006-0164/2006-0164scy.pdf 
In summary, the Commission paper states that in order to create a better knowledge management 
system it must be able to integrate into the current day to day routine at the NRC and build off of 
existing infrastructure. It also gives two vital outcomes: a definition of knowledge management (KM) 
and the identification of four key action items: knowledge management programs must (1) have 
explicit, visible structure and governance, (2) identify critical bodies of knowledge where KM is most 
needed, (3) develop a set of KM standard practices and techniques, and (4) explore innovative 
information technology tools. In addition to the Commission paper, the NRC maintains a knowledge 
management website with documents and ADAMS ML numbers for a variety of topics dealing with 
PSA (ADAMS is the NRC’s agency-wide document access and management system and an ML 
number is a unique identifier used to easily locate documents within the system). Also, the KM 
website hosts a community of practice where NRC employees are able to come together on a forum to 
share knowledge. In addition to the KM website, there is a SharePoint website for Senior Reactor 
Analysts (SRAs) with information on SRA Counterpart Meetings, workshops, and professional 
conferences that help to determine what PSA skills are needed, and how they can be improved. The 
main role of the NRC’s Senior Reactor Analysts (SRA's) is to advise regional management by 
providing risk insights into routine and emergent activities. SRA Responsibilities include: Conducting 
risk assessments of events and degraded conditions at nuclear power plants to assist management in 
determining the need for an incident investigation; conducting risk assessments in support of the 
significance determination process; providing assessment and ongoing development of the reactor 
oversight process; and assisting inspectors in identification and development of risk significant 
findings. Effective knowledge management for SRAs is necessary to ensure that the NRC’s maintains 
an adequate number of skilled PSA users capable of providing consistent risk-informed 
recommendations to management in support of the reactor oversight program. 
 

6. Does your organization perform any activities to systematically determine or assess current levels of 
staff expertise in PSA and near term PSA skill needs? 

 
• The NRC maintains a Strategic Workforce Planning (SWP) system to allow employees to 

annually self-identify their knowledge, skills, and abilities. Within the SWP, there is a section 
dedicated to plant safety, with questions on the user’s proficiency in PSA. The SWP can also be 
used for employees to voluntarily report when they plan to retire. This system permits the NRC to 
identify knowledge gaps and plan for losses of critical skills in each skill set, including PSA. 
Information on the SWP system can be found at: 

http://www.nrc.gov/reading-rm/doc-collections/commission/secys/2001/secy2001-
0012/attachment.pdf 
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• The agency supports a Graduate Fellowship Program that identifies key areas of need and 
provides opportunities for employees to apply and pursue graduate degrees in the key areas 
identified. 

• A new initiative is the identification of High Value/High Risk knowledge subject matter 
experts in order to capture their resumes on a KM website where others who need their expertise 
can determine who would best be able to help solve a problem.  

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 

 
For the NRC, SECY 06-0164 provided a resource estimate of approximately 15-20 full time 
equivalent staff per year for the years listed, 2006-2008. Since this SECY paper was issued, no new 
publically available information relating to resource needs for knowledge management activities 
available; however, the NRC continues to strive for constant improvement in our knowledge transfer 
and management activities. One example is that all SRA and risk analysts in the NRC are required to 
attend a twice per year SRA Counterpart Meetings and a periodic refresher training, which is usually 
one week in length. 

 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
The ability to support knowledge transfer activities is often challenged by resource availability and 
competing priorities. PSA experts are generally tasked with multiple mission-related projects and do 
not always have time to give an in depth overview of the important issues to new employees. While a 
great amount of technical information is available within the agency, it is often difficult to find 
technical documents written for people who have an entry-level working knowledge of the field. 
Also, encouraging greater attendance at workshops, seminars, and external conferences is often a 
significant challenge. An additional challenge is that PSA expertise is dispersed among several 
organizations within the NRC, including operating reactor licensing, new reactor licensing, and 
research. Maintaining consistency and alignment among the various organizational units involved in 
PSA activities to ensure newer staff members can readily access and use accumulated knowledge is a 
continual challenge. 

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
At this moment the NRC is not planning any major changes to PSA knowledge management systems. 
However, consideration is being given to applying PSA in new areas such as fuel cycle facility 
oversight. This brings new issues where we might identify new areas for improvement that may 
depart from current PSA methods for nuclear power plants. 
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Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark:  
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
An NRC challenge with maintaining adequate PSA knowledge within the technical staff is strong 
competition with other government organizations, nuclear vendors, and utilities for a relatively small 
applicant pool. As a result, the NRC often recruits staff with general engineering or technical 
backgrounds and trains them in PSA, which enhances the need for effective knowledge transfer. In 
addition, the expected high retirement rate of experienced personnel and the corresponding high 
influx of new employees make maintaining adequate knowledge an ongoing challenge. 

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)?  

 
At the NRC, a variety of methods to obtain PSA technical staff are used. Knowledgeable staff in PSA 
methods is often hard to find, however, the NRC continues to recruit aggressively in this area. In 
addition to finding qualified persons, the NRC will train people who are new to the industry. There is 
a comprehensive set of classes that teach enough PSA skills to enable employees to work in the field. 
The backgrounds usually sought are mostly technical, i.e. science, math, and engineering. There are 
also opportunities for new employees to work for a few months in other organizations such as the 
national laboratories, or in other offices within the NRC in order to give them a more complete 
understanding of PSA related topics. 

 
 
12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 

practitioners?  

 
The NRC holds periodic Risk Management Team meetings involving the key organizational units 
involved with PSA development and applications – these meetings serve as a forum between 
managers, senior level advisors, and other interested PRA staff to ensure technical alignment and to 
share information on emerging issues. Both formal and informal seminars are also used to enhance 
PSA skills and share knowledge. Over the last year, a sampling of the seminars given include: Risk 
and Uncertainty in Dam Safety, Advanced Control Room Human Factors, Severe Accident Response 
for Steam Generator Tubing, and Improving the State-of-the-Art in Severe Accident Analysis. The 
NRC also supports attendance at technical conferences (PSAM (Probabilistic Safety Assessment & 
Management Conference), ANS (American Nuclear Society) PSA, and Halden EHPG (Enlarged 
Halden Programme Group) meetings) to maintain state-of-the-art knowledge among our staff. 

 
13. What methods does your organization use to transfer PSA knowledge to new staff? 
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The NRC has a formal mentoring program available to all staff, and mentoring is particularly 
encouraged for newer staff. This mentoring program, while not specifically focused on PSA activities 
and employees, is nevertheless an opportunity to select a mentor or mentee in PSA to aid in NRC 
knowledge management. Additionally, formal training courses, rotational assignments, on the job 
training, lunch and learn gatherings, double encumbering (where replacement staff for retiring 
individuals are brought on board early to allow for more on the job training and a smoother 
transition), and informal mentoring are used to increase the knowledge and skills of new staff. Semi-
annual inspector counterpart meetings in each region also allow for knowledge transfer. In addition, 
there is a graduate fellowship program where an employee is funded to attend full time graduate study 
in PSA for two to three years. The NRC also encourages the use of an Individual Development Plan 
(IDP) (NUREG/BR-0086, ADAMS number ML090490452) to identify a more customized skill 
development approach for each employee. 

 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
As previously noted, the NRC uses the Strategic Workforce Planning process to identify future 
knowledge and skill gaps. In addition, the NRC is working to identify employees who have high 
value or high risk knowledge so that their knowledge can be better utilized. Once these employees are 
identified, the NRC hopes to profile their skills and experience on the knowledge management 
website so that their knowledge and experience can be better utilized and preserved.  

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs. 

 
There are a large number and variety of PSA training classes available and required for newcomers in 
PSA. A Fellowship program as mentioned in question 13 is also available for employees. In addition, 
there is a formal training and qualification program for SRAs. SRAs are Senior Inspectors with years 
of experience that are trained in PSA and support the ROP, or reactor oversight process. Please refer 
to response for question 18 for more information. 

 
 

Training and Qualification Programs 
 
Remark:  
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 

i. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.), 
ii. number of students and how often the course is offered, 
iii. if staff from outside your organization can attend the course, and 
iv f training materials for the courses are available to other organizations. 

 
The NRC has a large number of formal training courses in PSA technology intended for a variety of 
staff positions (inspectors, technical reviewers, PSA practitioners). A complete listing of these 
courses is attached with descriptions, times of year and number of spaces, along with whether or not 
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the class is taught by NRC staff or by external staff. This includes introductory courses in probability, 
Probabilistic Risk Assessment (PRA) Technology, Human Reliability Analysis (HRA), Fire PRA, 
Fire HRA, Electrical Analysis for PRA applications, Fire Modeling for PRA applications, and PRA 
codes training (e.g. Basic and Advance SAPHIRE courses), among others. Staff from outside the 
NRC may attend courses and receive training materials on a case-by-case basis. 

 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)? 

 
Much of the NRC PSA training is conducted by contractor staff hired by the NRC. However, some of 
the PSA courses are conducted by NRC staff. In particular, the NRC recently developed a “P-101” 
class that is taught by NRC experts. This course is designed for staff who do not work in the PSA 
field to enable them to gain an understanding of the use of risk-informed regulation at the NRC, as 
well as a basic introduction to PSA concepts. A similar class for managers is also taught by NRC 
experts. 

 
18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 

description.  

 
The NRC does have formal qualification programs for technical review staff (e.g., Branch-specific 
training programs for Reactor Technical Reviewer Qualification) and Senior Reactor Analysts. In 
addition, staff in a few of the offices, including Nuclear Regulatory Research (RES), are trained using 
many of the same courses taught to SRAs in PSA based on experience and organizational needs. 
Also, every incoming employee is required to take P-102, which is an introduction to PSA. The 
qualification program for SRAs can be found in Inspection Manual Chapter 1245, Appendix C, and 
can be found via ADAMS with the accession number ML080730038. In addition to maintaining 
inspector qualifications, SRAs are required to continue professional development in the PSA field 
through initial and refresher training in advanced PSA technology (e.g., P-501 and P-502 courses), 
and maintain exposure to evolving best PSA practices and techniques through activities such as 
attendance and participation in PSA conferences, semi-annual SRA counterpart meetings, and 
monthly SRA calls. Fully qualified and experienced SRAs also serve as trainers and mentors in PSA 
technology and its regulatory applications for new SRA candidates or trainees. The Office of Reactor 
Regulation (NRR) requires all SRAs to complete a certification program that includes Individual 
Study Activities, rotational on-the-job assignments, and an oral certification board. NRR also requires 
that all SRAs be inspector qualified and usually be an experienced senior resident inspector. 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
There are different training courses at the NRC for various stakeholders. The class list attached 
outlines which classes are particularly useful for which NRC needs. These classes focus on the pieces 
that are most relevant to the particular jobs required. Most courses are focused towards reactor PRA, 
however, a relatively small number of courses are focused in other areas, such as nuclear materials 
and fuel cycle facilities. 
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PSA Guidance, Standards, and Best Practices 
 
Remark:  
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

 
The NRC has developed numerous guidance documents related to PSA modelling and tools, PSA 
insights and results, and the regulatory uses of PSA. The RASP handbook contains the collection of 
best practices for ASP, SDP, and MD-8.3. In addition, the Inspection Manual Chapter 0609 (SDP) is 
designed for the implementation of the SDP program. A small sampling of these documents includes 
NUREG-2300 (PRA Procedures Guide), NUREG-0492 (Fault Tree Handbook), NUREG-1792 (HRA 
best practices), NUREG/CR-6850 (EPRI/NRC-RES Fire PRA Methodology for NPPs), and NUREG-
1852 (Demonstrating the Feasibility of the Reliability of Operator Manual Action in Response to a 
Fire). Additionally, NUREG-1150 (Severe Accident Risks: An Assessment for Five U.S. Nuclear 
Power Plants) and its supporting document provide a useful resource for PSA information. 
Documentation also includes SPAR Model user guides and SAPHIRE instructional guides. In 
addition to these documents, the NRC hosts a PSA “help desk” at Idaho National Laboratory that 
supports use of the agency SPAR models and the SAPHIRE code by PSA practitioners. 
Additionally, the agency is working to better document the results of recent research activities. For 
example, in the fire risk area, a number of brochures are available, including: 
NUREG/BR-0364, “A Short History of Fire Safety Research Sponsored by the U.S. Nuclear 
Regulatory Commission, 1975-2008”  (http://www.nrc.gov/reading-rm/doc-
collections/nuregs/brochures/br0364/), and NUREG/BR-0361, “The Browns Ferry Nuclear Plant Fire 
of 1975 and the History of NRC Fire Regulations”  (http://www.nrc.gov/reading-rm/doc-
collections/nuregs/brochures/br0361/). For fire PRA, there is a CD-ROM available for public use, 
which can be requested here: http://www.nrc.gov/about-nrc/regulatory/research/fire-
research/knowledge-capture.html. This CD-ROM is updated annually, and is intended to update the 
public on the state-of-the-art in fire protection.  

 
 

21. Does your organization periodically update PSA documents or do you have plans to develop new 
guidance materials to preserve and transfer PSA related knowledge? 

 
The NRC updates regulatory guidance documents supporting risk-informed regulation as needed. 
Such documents include RG 1.200 (Determining the Technical Adequacy of PRA Results for Risk-
Informed Activities), which was recently updated in March 2009. Updates are also in progress for RG 
1.174 (An Approach for Using PRA in Risk-Informed Decisions on Plant-Specific Changes to the 
Licensing Basis), and RG 1.177(An Approach for Plant-Specific, Risk-Informed Decision Making: 
Technical Specifications). These and other regulatory guidance documents can be found on the 
NRC’s website (http://www.nrc.gov/reading-rm/doc-collections/reg-guides/). 
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Classes offered in PSA are constantly being evaluated for new material that relates to the topic, and 
the presenters are constantly looking for new ways to add and contribute to the knowledge 
management efforts. The NRC is also always looking for new classes to add where there are 
deficiencies. The IMC0609, Significance Determination Process, is routinely revised and updated to 
remain current with the technology and current PSA practices. In addition, there are Communities of 
Practice in risk-informed regulation and SDP/PRA, where people get together informally or formally 
to discuss the state of the art and what has been learned. These Communities of Practice often use 
SharePoint sites and the Knowledge Management Center to collaborate. SharePoint is used to create a 
central location where employees can collaborate on projects, and the KM Center is used to create a 
forum where employees go to for help on a particular subject (such as PSA), as well as locate 
documents pertinent to their work. On the KM website, there is a risk informed regulation community 
of practice.  

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
In the NRC, newly acquired knowledge and insights are preserved and shared using a variety of 
methods, including meetings and seminars. Presentations given at these meetings are generally saved 
on the internal computer network and/or emailed out to interested parties to preserve knowledge and 
share the information with a wider audience. A recent example is a Severe Accident Seminar Series 
sponsored by the Office of New Reactors (NRO). Senior level experts in the Level 2 PSA and severe 
accident fields held a number of seminars in order to train newer staff on their accumulated 
knowledge. The presentations were video recorded and placed into the document database for NRC 
employees to view, and will be incorporated into branch specific PSA training. In addition, PSA 
knowledge and insights are preserved through meeting summaries and minutes from routine senior 
reactor analyst (SRA) meetings. Based in part on recent experience with developing knowledge 
management documents for the fire research area, there is an initiative to evaluate developing a new 
category of knowledge management technical reports (e.g., NUREG/KM series reports). 

 
Information Management and Technology 
 
Remark:  
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
In the NRC, we believe that there are sufficient internal courses and training opportunities to develop 
knowledgeable staff in basic PSA tools and techniques. Additionally, some external training 
opportunities exist through colleges, universities, or industry groups (such as the Electric Power 
Research Institute), but formal NRC training would also be needed to effectively utilize this 
information within the regulatory process. Although many of these resources are generally not 
available to the public, the NRC does maintain a large quantity of information on a public website 
and many documents pertinent to PSA are available to the public through the Agency wide Document 
Access and Management Systems (ADAMS).  
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24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 
Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
NRC has no opinion on this topic. 

 
25. What types of information technology support do you routinely use to support your knowledge 

transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)?? 

 
At the NRC, video conferencing and web-based meeting tools (e.g., go to meeting or webinars) are 
utilized to more effectively share information. There is also a Knowledge Management Center that 
manages the Communities of Practice and helps to organize the information, as well as provides 
convenient links to documents in the agency’s document management system. Although not specific 
to PSA knowledge management, the agency also shares and promulgates information through the 
ADAMS system, a computer-based training system, and other generic tools. 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
NRC has a large gap between the latest technology for capturing knowledge and the hardware 
capabilities for storing this information. With the increasing availability of high definition cameras it 
has become easier to capture videos, pictures, and electronic multimedia. However, the storage 
requirements for this information can often exceed the capacity of existing computer systems. As an 
example of a challenge at the NRC, our fire research branch routinely records video of fire testing 
experiments, but our current document processing system cannot adequately store these large video 
files. 

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
The NRC largely maintains records of older PSA studies (such as NUREG-1150 era analyses) in 
paper or pdf form, and many are available on the ADAMS document management system for staff 
reference. The Standardized Plant Analysis Risk (SPAR) models are maintained and available to 
agency risk analysts electronically, as are the Inspection Reports and Final Determination Letters. For 
the emerging Level 3 PSA project to update NUREG-1150, the NRC is investigating ‘21st century’ 
documentation methods to make PSA related information easier to locate, update, and maintain. 
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Lessons Learned 
 
Remark:  
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
 
28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
Several inspectors, analysts, new employees have requested training in Fire PRA (this includes Fire 
PRA Methods, Fire HRA, Electrical Analysis and Fire Modeling). There is also an interest in 
enhancing knowledge transfer in thermal hydraulic analysis methods, parameter estimation, and 
application of common cause failures in event assessment. Recently, a number of NRC program 
offices have requested that our training organization develop an improved course on human reliability 
analysis.  

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

 
Some of the aspects of the NRC’s knowledge transfer practices that have worked well include 
training classes, seminars and ad hoc communities of practice. The training classes provide a 
structured format in which to learn the basics of the field, while the seminars and communities of 
practice delve into the specifics of an individual area of focus. Areas of improvement needed at the 
NRC include the following: (1) more formal KM program in PSA as most ongoing initiatives are 
generally ad hoc and perhaps not widely utilized; (2) more readily accessible PRA specific 
information/documentation management system; (3) development of a NRC directory of skills and 
abilities in PSA; (4) maintaining website information up to date; and (5) managing the relatively large 
resource commitment needed to train new hires with limited PSA experience.  

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working?  
If yes, please describe these programmes/mechanisms and their experience feedback. 

 
Knowledge Management in the NRC is an agency-wide initiative that not only serves PSA but also 
serves all technical areas. There are several groups within the organization that assess the needs and 
suggest methods and solutions. These include steering committees composed of managers and 
employees knowledgeable in knowledge transfer methods, and technical groups that recommend what 
solutions could satisfy their needs. 
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Other Comments 
 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 

 
No additional comments. 
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Course 
Number 

Course Title Course Description Target 
Audience 

Class 
Size 

Frequency When 
Offered 

P-101 Risk-Informed 
Regulation for 
Technical Staff 

This course introduces students to the concept of risk-informed regulation, 
primarily as it is applied to nuclear power plant regulation. The NRC's policy for 
integrating risk information with deterministic insights is presented, and the many 
applications of risk information at the NRC are discussed. 

Regulatory 
Staff 

24 2-3/yr Jan, Apr, Jul 
(Dependent 
on NRC 
staff 
availability 

P-102 Baysian 
Inference in 
Risk 
Assessment 

This course presents selected quantitative concepts from the fields of probabilistic 
modeling, statistics, and reliability theory that arise frequently in probabilistic risk 
assessment (PRA). The topics covered include a review of classical probability 
and statistics, selected distributions important to PRA, uncertainty analysis 
techniques, and Bayesian analysis. 

PSA 
Practioners 

16 Annually Dec 

P-105 PRA Basics for 
regulatory 
Applications 

This course addresses the special needs of the regulator who requires knowledge 
of probabilistic risk assessment (PRA) issues and insights to better evaluate the 
effects of design, testing, maintenance, and operating strategies on system 
reliability. 

Regulatory 
Staff, 
Inspectors 

24 6-8/yr Feb, Mar, 
May, Jul, 
Sep, Oct 

P-107 PRA for 
Technical 
Managers 

This course introduces the NRC supervisor/manager to the concept of risk-
informed regulation, primarily as it is applied to nuclear power plant regulation. 
The NRC's policy for making integrated decisions based on risk information and 
deterministic insights is presented. This course also addresses the topic of risk 
communication. 

Regulatory 
Staff 

18 Annually Dependent 
on NRC 
staff 
availability 

P-108 Fire Protection 
SDP 

This course introduces the methodology described in Appendix F to NRC Manual 
Chapter 0609, Fire Protection Significance Determination Process. 

Regulatory 
Staff 

16 Annually Sep 

P-109 Assessing 
Adequacy of 
Models for Risk 
Informed 
Decisions 

This course is aimed at improving awareness of the factors that contribute to 
uncertainty in predictive models (both probabilistic and deterministic), and the 
need to identify, characterize and communicate the uncertainties to the risk-
informed decision maker. 

Regulatory 
Staff 

18 Annually Oct - 
Dependent 
on Demand 

P-111 PRA 
Technology & 
Regulatory 
Perspectives 

This course addresses the special needs of Regional Inspectors, Resident 
Inspectors, and other technical personnel who require knowledge of Probabilistic 
Risk Assessment (PRA) issues and insights to better evaluate the effects of 
design, testing, maintenance, and operating strategies on system reliability. 

Inspectors 24 2x a year Jul and Dec 
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Course 
Number 

Course Title Course Description Target 
Audience 

Class 
Size 

Frequency When 
Offered 

P-200 System 
Modeling 
Techniques 

This course will help develop advanced user level skills in performing event tree 
and fault tree analysis, with numerous practice workshops. The course covers the 
calculation of initiating event frequencies, component failure rate, and the use of 
super components to create fault trees. 

PSA 
Practitione
rs 

24 Annually Jan 

P-201 SAPHIRE 
Basics 

This course provides hands-on training in the use of Systems Analysis Programs 
for Hands-on Integrated Reliability Evaluation (SAPHIRE) for Windows to 
perform probabilistic risk assessment (PRA) on the PC. 

PSA 
Practitione
rs 

16 Annually Jan 

P-202 Advanced 
SAPHIRE 

This course provides hands-on training in the advanced features of Systems 
Analysis Programs for Hands-on Integrated Reliability Evaluation (SAPHIRE) 
for Windows to perform probabilistic risk assessment (PRA) on the PC. 
SAPHIRE allows the user to build and evaluate the models used in PRA. 

PSA 
Practitione
rs 

16 Annually Feb 

P-203 Human 
Reliability 
Assessment 

This course serves as an introduction to Human Reliability Assessment (HRA) 
including the methods used in modeling of human errors and various methods of 
estimating their probabilities. This course is designed to teach introductory level 
skills in HRA and includes a broad introduction to HRA and its applications. 

PSA 
Practitione
rs 

16 Annually Mar 

P-204 External Events This three day course deals with the analysis of external events such as fires, 
floods, earthquakes, high winds, and transportation accidents. The course has 
been developed to provide the student with information that can be used in the 
review of IPEEE results. 

PSA 
Practitione
rs 

24 Annually Apr 

P-300 Accident 
Progression 
Analysis 

This course deals with the portion of probabilistic risk assessment typically 
referred to as Level 2 analysis. The course will address accident phenomenology 
under post-core damage conditions and will discuss development of PRA models 
for this severe accident regime. 

PSA 
Practitione
rs 

24 Annually Apr 

P-301 Accident 
Consequences 
Analysis 

This course deals with the portion of PRA typically referred to as Level 3 
analysis. The course addresses environmental transport of radio nuclides and the 
estimation of offsite consequences from core damage accidents. 

PSA 
Practitione
rs 

16 Annually May - 
Dependent 
on 
contractor 
availability 

P-302 Risk 
Assessment in 
Event 
Evaluation 

This course covers the use of PRA techniques to assess the risk significance of 
initiating events and condition assessments that occur at operating reactors. 

PSA 
Practitione
rs 

16 Annually Apr 
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Course 
Number 

Course Title Course Description Target 
Audience 

Class 
Size 

Frequency When 
Offered 

P-400 Introduction to 
Risk 
Assessment in 
NMSS 

This course introduces risk assessment concepts for Nuclear Materials Safety and 
Nuclear Waste Safety applications. The NRC's policy on the use of risk 
information as well as the framework for employing risk-informed regulation 
within the Office of Nuclear Material Safety and Safeguards (NMSS) is 
presented. 

Regulatory 
Staff 

30 Semi-
annually 

Apr, Sep 

P-401 Introduction to 
Risk 
Assessment in 
NMSS 
Overview 

This course provides an overview of risk assessment concepts for Nuclear 
Materials Safety and Nuclear Waste Safety applications. The NRC's policy on the 
use of risk information as well as the framework for employing risk-informed 
regulation within the Office of Nuclear Material Safety and Safeguards (NMSS) 
is presented. 

Regulatory 
Staff 

16 Annually Apr 

P-403 Quantitative 
Risk 
Assessment 

This course provides an introduction to quantitative frequency analysis methods 
for risk assessment and layer of protection analysis for NRC fuel cycle inspectors 
and licensing personnel. The course presents the hazard identification and risk 
assessment methods used for quantitative analysis of chemical process systems, 
structures, and components and consequences and likelihood of potential 
accidents. 

Not 
Available 

 Not 
Available 

Not 
Available 

P-404 Hazards 
Analysis for 
DOE SARs and 
QRA's, 
Including ISA 

This course presents the hazard identification and evaluation methods used for 
qualitative analysis of the risks to a DOE facility, its workers, and the public. 

Not 
Available 

 Not 
Available 

Not 
Available 

P-406 Human 
Reliability 
Assessment for 
NMSS 

This course serves as an introduction to Human Error Analysis/Human Reliability 
Analysis for Nuclear Material Safety and Safeguards (NMSS) applications. This 
course provides an overview of HRA, introduces the concepts and methods useful 
in examining human error, sensitizes staff to recognize the need and importance 
of HRA in their daily work, and reviews the contribution of human error to select 
NMSS events. 

Regulatory 
Staff 

24 Annually Aug 

P-501 Advanced Risk 
Assessment 
Topics 

The primary objective of this course is to provide a hands-on approach to the 
investigation and application of a variety of advanced risk assessment methods, 
tools, and techniques. The following key areas are covered: General probabilistic 
risk assessment (PRA) concepts, modeling techniques, and decision making. 

PSA 
Practitione
rs 

6 - 10 Annually Sep 



 NEA/CSNI/R(2012)15 

 177

Course 
Number 

Course Title Course Description Target 
Audience 

Class 
Size 

Frequency When 
Offered 

P-502 Bayesian 
Inference in 
Risk 
Assessment 
Advanced 
Topics 

This course explores advanced applications of Bayesian statistical inference in 
risk assessment through lectures and hands-on case studies using WinBUGS and 
SAPHIRE. Students are expected to know basic operations in Excel and be 
familiar with WinBugs at the level as presented in P-102. 

PSA 
Practitione
rs 

16 Annually Jan 

 
 

NRC-RES/EPRI 
Fire PRA 
Course 

“EPRI/NRC-RES Fire PRA Methodology for Nuclear Power Facilities” 
(NUREG/CR 6850/EPRI 1011989) is the subject of this 2010 course. The 
detailed modules available are below, and a more in depth view of the class can 
be found on the following: http://www.nrc.gov/public-involve/conference-
symposia/epri-fire-pra-course/epri-fire-pra-course-info.html 

Public and 
PSA 
Practitione
rs 

 Annually Sep 

  

Module 1: PRA  This module covers the technical tasks for development of the both system and 
operator response to a fire. Specifically, this module covers NUREG/CR-6850, 
EPRI 1011989 Volume 2, Sections 2, 4, 5, 7, 14, and 15. 

Public and 
PSA 

Practitione
rs   Annually Sep 

  

Module 2: 
Electrical 
Analysis  

This module covers technical tasks for analysis of fire induced circuit failures in 
support of fire PRA analysis. Specifically, this module covers NUREG/CR-6850, 
EPRI 1011989 Volume 2, Sections 3, 9, and 10. 

Public and 
PSA 

Practitione
rs   Annually Sep 

  

Module 3: Fire 
Analysis  

This module covers technical tasks involving plant partitioning, fire frequency 
analysis, and the development and analysis of fire scenarios from fire ignition to 
target impact and fire suppression. Specifically, this module covers NUREG/CR-
6850, EPRI 1011989 Volume 2, Sections 1, 6, 8, and 11. 

Public and 
PSA 

Practitione
rs   Annually Sep 

  

Module 4: HRA  This module covers technical tasks related to modeling human failure events (i.e., 
the failure of operator responses) in a fire context. This module will focus on the 
guidance provided in draft NUREG-1921, “EPRI/NRC-RES Fire Human 
Reliability Analysis Guidelines” which largely replaces the human reliability 
analysis (HRA) guidance provided in EPRI 1011989, NUREG/CR-6850, Volume 
2, Section 12 

Public and 
PSA 

Practitione
rs   Annually Sep 
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C-12. European Community (EC) 

OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification  
 
Please identify your organization:  
Name:    Michel HUGON European Commission – DG Research, Energy (Euratom),  
   Unit J-2 Fission 
Address:   European Commission – DG Research, Energy (Euratom), Unit J-2 Fission -  
   Office: CDMA 1/52 - 1049 Bruxelles 
Country:   Belgium 
Telephone/e-mail:  +32-2-296 57 19 / Michel.Hugon@ec.europa.eu 
 
Are you  
- A Regulatory Body      � 
- A Supporting Organization to a Regulatory Body � 
- A Utility      � 
- A Vendor       � 
- A Consultant       � 
- Other: International organisation    
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.20 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, no (ii) the creation and maintenance of nuclear plant PSAs, no (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, no (iv) the use of PSA results to support 

                                                   
20 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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changes in nuclear plant regulatory requirements, no or (v) other uses. It is acceptable to identify 
more than one use if applicable. For each PSA use, provide a few specific examples of activities 
normally performed by your organization. 

 
The Council of the European Union has adopted a Directive on 25 June 2009 establishing a 
Community framework for the nuclear safety of nuclear installations (OJ L 172/18-22, 2.7.2009). 
Development of PSA methods and tools contributes to the continuous improvement of nuclear safety. 
As such, DG Research of the European Commission funded research projects on innovative PSA 
methods in the previous Euratom Framework Programmes. 

 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA? 

 
For DG Research of the European Commission, “knowledge transfer” within the context of PSA 
could be defined as sharing best practice guidelines to develop PSA methods between the various 
stakeholders (utilities, vendors, safety authorities, TSOs, research organisations). 

 
3. What are the key objectives for PSA knowledge transfer within your organization?  

 
The key objectives for PSA knowledge transfer would aim at harmonisation at EU level. As a result, 
the developed PSA methodologies could be used with greater confidence. 

 
4. What high level activities does your organization normally perform (e.g., training, mentoring, 

seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
DG Research of the European Commission is partly funding the ASAMPSA2 Coordination Action 
under the Euratom 7th Framework Programme. The objective of ASAMPSA2 is to develop best 
practice guidelines for the performance of Level 2 PSA methodologies with a view to harmonization 
at EU level and allowing a meaningful and practical uncertainty evaluation in a Level 2 PSA. Specific 
relationships with the community in charge of nuclear reactor safety (utilities, safety authorities, 
vendors, and research or services companies) have been established in order to define the current 
needs in terms of guidelines for level 2 PSA development and applications. Guidelines for Level 2 
PSA for operating plants are being elaborated based on practical experience of each partner and 
international cooperation (especially SARNET). These draft guidelines have been discussed with the 
End-Users community and their feedback is being taken into account in the final version. The 
applicability of such guidelines for future reactor (Gen IV) is also addressed. The guidelines will be 
presented to a larger group of End-Users during a workshop organised at the end of the project. 
 

Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
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implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
Concerning DG Research of the European Commission, see above General Questions. However, DG 
JRC of the European Commission might have some specific programmes. 

 
6. Does your organization perform any activities to systematically determine or assess current levels of 

staff expertise in PSA and near term PSA skill needs? 

 
N/A 

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 

 
N/A 

 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
N/A 
 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
N/A 
 
Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
N/A 

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)?  
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N/A 
 
12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 

practitioners?  

 
See above General Questions. 

 
13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
N/A 

 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
N/A 

 
15. Are there any formal training or knowledge transfer programs in place for education and training of 

practitioners and/or newcomers in PSA? If yes, please describe these programs.  

 
N/A 

 
Training and Qualification Programs 
 
Remark: 
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 

i. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.),  

ii. number of students and how often the course is offered,  

iii. if staff from outside your organization can attend the course, and  

iv. if training materials for the courses are available to other organizations. 

 
N/A 

 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)?  

 
N/A 
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18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 
description.  

 
N/A 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
N/A 

 
PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

 
N/A 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 

 
N/A 

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 

 
N/A 
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Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
I don't know. 

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
The deliverables of WP5 of the SARNET project on "Level 2 PSA methodology and advanced tools 
(PSA2)" could be made publicly available for knowledge transfer/training with the authorization of 
the SARNET consortium. 

 
25. What types of information technology support do you routinely use to support your knowledge 

transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
N/A 

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
N/A 

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
N/A 
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Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
 
28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
No 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

 
The ERMSAR conferences organized by SARNET have been useful to disseminate in particular the 
results of the WP5 of the SARNET project on "Level 2 PSA methodology and advanced tools 
(PSA2)". It is expected that the workshop to be organized at the end of the ASAMPSA2 project will 
disseminate well the results obtained by the project. 

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working?  
If yes, please describe these programmes/mechanisms and their experience feedback. 

 
No 

 
Other Comments 
 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 
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C-13. IAEA 

OECD/NEA/CSNI/WGRISK (Working Group on Risk Assessment): 

QUESTIONNAIRE ON PSA KNOWLEDGE TRANSFER 

Identification  
 
Please identify your organization:  
Name:    International Atomic Energy Agency 
Address:   Wagramer Strasse 5, PO Box 100, 1400 Vienna 
   ………………………………………………………………………….. 
Country:   Austria 
Telephone/e-mail:  +43- 1-260022615 / A.Lyubarskiy@iaea.org 
 
Are you  
- A Regulatory Body      � 
- A Supporting Organization to a Regulatory Body � 
- A Utility      � 
- A Vendor       � 
- A Consultant       � 
- Other         
 
Background 
 
The objective of this questionnaire is to provide data for a survey of the current needs and ongoing 
activities in NEA member countries and key international organizations (including the IAEA and EC) 
regarding probabilistic safety assessment (PSA) knowledge transfer. The survey is focused on knowledge 
transfer activities (e.g., training courses, on-the-job training, seminars, mentoring); it places little 
emphasis on other aspects of knowledge management (e.g., knowledge representation, capture, storage, 
retrieval). Furthermore, it is limited to knowledge regarding the performance, review, and use of nuclear 
power plant (NPP) PSA studies in risk-informed decision making.21 
The survey results will be documented in an NEA report discussing lessons learned and best practices and 
identifying potential follow-on activities (e.g., knowledge transfer seminars on specified topics) that could 
be performed to efficiently and effectively preserve the current PSA know-how. As you address the 
following questions, therefore, please keep this goal in mind and try to make sure that your answers are 
sufficiently broad and detailed to support the development of a strong report.  
 
General Questions 
 
1. Is your organization’s use of PSA primarily involved with the: (i) development of PSA methods and 

tools, (ii) the creation and maintenance of nuclear plant PSAs, (iii) the review of PSAs against 
regulatory requirements or recognized standards or practices, (iv) the use of PSA results to support 
changes in nuclear plant regulatory requirements, or (v) other uses. It is acceptable to identify more 

                                                   
21 Note that the questionnaire does not address the responding organizations’ use of PSA. That subject is addressed 

by a separate WGRISK report. (See NEA/CSNI/R(2007)12 for the most recent version and 
NEA/SEN/SIN/WGRISK(2008)3 for a summary.) 
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than one use if applicable. For each PSA use, provide a few specific examples of activities normally 
performed by your organization. 

 
(i) Development of PSA methods and tools: Through different Coordination research projects.  

(iii) The review of PSAs against regulatory requirements or recognized standards or practice: Through 
IPSART missions 

(vi) Other: Development of safety guides and other safety publication in the area of PSA and RIDM 
reflecting consensus and best practices in Member States. 

 
2. If applicable, how does your organization generally define the term “knowledge transfer” within the 

context of PSA?  

 
The term “knowledge transfer” in the concept of PSA is not specifically defined. However, the wider 
term “Knowledge management” is defined in the IAEA Glossary: “An integrated, systematic 
approach to identifying, managing and sharing an organization’s knowledge and enabling groups of 
people to create new knowledge collectively to help in achieving the organization’s objectives”. 
 

3. What are the key objectives for PSA knowledge transfer within your organization?  

 
Not applicable for the IAEA. IAEA role is to share the best practices in the area of PSA and RIDM 
with Member States (MSs). 

 
4. What high level activities does your organization normally perform (e.g., training, mentoring, 

seminars and conferences) to support your organization’s knowledge transfer objectives? 

 
Not applicable for the IAEA. However, in order to provide knowledge transfer to MSs the IAEA 
organizes training courses, seminars, workshops and technical meetings in the framework of various 
projects (e.g. technical cooperation projects, extra budgetary projects).  
 

Organizational Activities and Priorities 
 
Remark: 
The intent of this section is to solicit if the organization answering the questionnaire has any formal, 
systematic programs in place to support knowledge transfer activities. 
 
5. Does your organization have specific programs, policies, and/or procedures for knowledge transfer 

activities? If so, is there a specific group within your organization tasked with overseeing the 
implementation of these policies and procedures? Please provide a description (and pertinent 
references) for your knowledge transfer programs, policies, and procedures as applicable. 

 
Not applicable for the IAEA. 

 



 NEA/CSNI/R(2012)15 

 187

6. Does your organization perform any activities to systematically determine or assess current levels of 
staff expertise in PSA and near term PSA skill needs? 

 
Not applicable for the IAEA. However, the staff selection process is organized in a way that 
experienced PSA specialists are accepted for the positions requiring deep PSA knowledge.  

 
7. Approximately how much staff time and/or funding resources are dedicated to knowledge transfer 

activities? 

 
The PSA and RIDM knowledge transfer to MSs currently is one of the key tasks of the IAEA. A 
rough estimation of efforts for the year 2010: 
- Staff: 24 men-months 
- External experts: 100 men*months  

 
8. What do you view as the most significant challenges to developing or maintaining PSA knowledge 

transfer programs, policies, and procedures (e.g., resource availability, competing priorities, 
organizational culture, etc.)? What strengths does your organization possess in support of PSA 
knowledge transfer activities (e.g., dedicated staff, management commitment, etc.)? 

 
The IAEA provides knowledge transfer activities on request from MSs in the most suitable form: 
organization of training courses, seminars, workshops, technical meetings, development of safety 
guides and other technical documents. The IAEA has the infrastructure that highly supports PSA 
knowledge transfer activities. 

 
9. Do you plan to change programs, policies, or procedures associated with PSA knowledge transfer in 

the near future? If so, please briefly describe planned changes. 

 
The existing programs, policies and procedures support knowledge transfer and there are no urgent 
needs for their changes/improvements.  

 
Human Resource Management (Recruiting, Staffing, Succession Planning) 
 
Remark: 
This section is intended to gather information of how organizations handle recruiting and staffing to 
ensure adequate PSA capabilities are maintained. 
 
10. Please describe any challenges (or opportunities) your organization faces in maintaining adequate 

PSA knowledge, skills, and abilities within your technical staff. 

 
See answer to Question 6. 

 
11. What methods does your organization use to acquire PSA technical staff (e.g., recruiting 

knowledgeable staff from outside your organization, developing staff internally, and rotational 
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opportunities to other organizations)? When hiring new staff unfamiliar with PSA technology, what 
background is usually sought (e.g., engineering degree, operations experience, etc.)?  

 
The key method is to recruit knowledgeable staff from outside the IAEA. In addition rotation policy 
allows maintaining the high level of knowledge for the staff involved in the PSA-related activities.  
 

12. How does your organization try to enhance PSA skills and share knowledge among experienced PSA 
practitioners?  

 
 The IAEA encourages and supports participation of the staff involved in the PSA activities in 

international conferences and activities of international organizations (OECD/NEA WGRISK, 
WWER and CANDU regulatory forums PSA working groups, etc.).  

 The nature of the IAEA activity provides a great opportunity for the IAEA staff for the 
enhancement of the PSA skills and knowledge. Best experiences PSA experts participates in the 
development of PSA-related safety publications, training materials and knowledge exchange 
activities  

 
13. What methods does your organization use to transfer PSA knowledge to new staff? 

 
Not applicable. 

 
14. What methods does your organization use to identify future knowledge transfer needs? 

 
The IAEA define the most relevant areas for PSA knowledge analyzing the request from MSs. The 
topics requested by several MSs are included in the future knowledge transfer programme. 
 

15. Are there any formal training or knowledge transfer programs in place for education and training of 
practitioners and/or newcomers in PSA? If yes, please describe these programs.  

 
See answer to Question 8. In addition the Safety Education and Training (SAET) programme is 
currently under development. This programme defines several models dedicated to the PSA and 
RIDM:  
- General PSA training  

- Advanced PSA training  

- Training in PSA applications  

- Training in Risk-informed decision making. 

The module on General PSA training is in the finalization stage, other modules are in the 
development process.  
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Training and Qualification Programs 
 
Remark: 
This section is intended to gather information related to formal training programs in PSA technology. 
 
16. Please describe any formal training classes that your organization uses to develop and/or maintain 

PSA knowledge, skills, and abilities. For each course, please indicate the following: 

i. intended audience for the course (regulatory staff, inspectors, PSA practitioners, etc.), 
ii. number of students and how often the course is offered, 
iii. if staff from outside your organization can attend the course, and 
iv f training materials for the courses are available to other organizations. 
 
The workshops, seminars and training courses organized by the IAEA in the area of PSA and RIDM 
are designed for the participants from regulatory authorities, utilities, technical support centers, design 
and research organizations. Different activities require involvement of the participants with different 
level of expertise in the PSA area.  
As an example in the year 2010 the following major knowledge transfer activities have been 
organized in the area of PSA and RIDM:  
Workshops:  
• TC Project RER/9/095, WS “Framework and Techniques for PSA Applications and RIDM”, 19 – 

23 April, 2010, Kaunas, Lithuania 

o Twenty four participants. Experienced specialists from utility, regulatory authorities, 
technical support centers involved in PSA and RIDM activities 

o 2 invited experts (US, UK)  

• TC Project RER/9/095, WS “Advances and Issues in Level-2 PSA Methodology and Applications 
for NPP including Severe Accident Management Program Development”, October 2010, 
Moscow, Russian Federation  

o Twenty participants. Experienced specialists from utility, regulatory authorities, technical 
support centers involved in PSA and RIDM activities 

o 2 invited experts (France, the Netherlands, Switzerland)  

Training courses: 
• TC Project RER/9/095, TC “Regional Training Course on DSA and PSA”, 7 - 17 Sept, 201”, 

ANL, USA  

o Fifteen participants. Young engineers from utility, regulatory authorities, technical 
support centers 

o 1 invited experts (Czech republic) and 6 US experts  

• TC Project RER/9/099, TC “RISK-INFORMED METHODS IN THE REGULATORY 
DECISION-MAKING PROCESS, Kyiv, Ukraine, 6 to 10 December 2010 
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o 33 participants. The composition of the participants ranged in experience from 1 year to 
25 years. All the participants were involved mainly in the area of nuclear regulation. 

o 3 invited experts (US NRC, the Netherlands, UK) 

• Extra-budgetary project NOR: Level-2 PSA, 11-14 May, 2010, Curtea de Arges, Romania 

o 8 participants (Romania), PSA specialist from Cernavoda NPP and Romanian Regulatory 
Authority (CNCAN)  

o 2 invited experts (USA, Hungary)  

• Safety Assessment and Education Program (SAET): Level-2 PSA and Severe Accident Analysis, 
October – November, Dubrovnik, Croatia 

o More than 30 participants from regulatory authorities and utilities  

o 2 invited experts (USA, Hungary, Croatia) 

Expert Mission 
• Extra-budgetary project, PAKS: Risk-Informed optimization of technical specifications, May, 

2010, Budapest, Hungary  

o More than 30 local participants from regulatory authority, research institutes, PAKS NPP  

o 3 invited experts (US, Finland, UK) 

 
17. Who performs formal training / knowledge transfer activities used by your organization (e.g., your 

own staff, contractors/consultants, other organizations)?  

 
The training is performed by experienced consultants under supervision of the IAEA staff members. 
 

18. Does your organization have any formal PSA qualification programs? If so, please provide a brief 
description.  

 
Not applicable 

 
19. Do you use different mechanisms or have different training courses, guidance documents, etc., for 

different classes of internal stakeholders (i.e., PSA practitioners, PSA reviewers, users of PSA models 
or results, junior or entry-level staff, managers, other decision-makers that need to consider PSA 
information)? If so, please describe the differences in your knowledge transfer practices for the 
different classes of internal stakeholders. 

 
Not applicable. The IAEA does not provide knowledge transfer for internal stakeholders.  
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PSA Guidance, Standards, and Best Practices 
 
Remark: 
This section focuses on collecting information related to the existence of guidance documents, handbooks, 
and other materials that are used to store and promulgate PSA knowledge. 
 
20. Does your organization either use or maintain desktop guides, standards, or best-practice guidance 

documents to preserve PSA knowledge and support the day-to-day activities of your PSA staff? If so, 
please describe these documents. If any of these documents can be shared with other organizations, 
please attach copies of files or provide references. 

 
The safety guides, technical documents, safety report series, safety series report and INSAG reports.  
The vast majority of documents is available free of charge in PDF-form at the IAEA publications 
WEB-page:  
http://www-pub.iaea.org/MTCD/publications/publications.asp 

  
List of the most important publications:  
• IAEA, SSG-3 “Development and Application of Level-1 PSA”, 2010 

• IAEA, SSG-4 “Development and Application of Level-2 PSA”, 2010 

• Basic Safety Principles for Nuclear Power Plants, 75-INSAG-3 Rev. 1, INSAG-12, IAEA, Vienna 
(1999) 

• IAEA-Safety Report Series No. 10, Treatment of Internal Fires in Probabilistic Safety Assessment 
for Nuclear Power Plants, (1998).  

• IAEA-SAFETY SERIES No. 50-P-4, IAEA, Procedures for Conducting Probabilistic Safety 
Assessments of Nuclear Power Plants (Level 1), (1992). 

• IAEA-SAFETY SERIES No. 50-P-8, Procedures for Conducting Probabilistic Safety 
Assessments of Nuclear Power Plants (Level 2), (1995). 

• IAEA-SAFETY SERIES 50-P-12, Procedures for Conducting Probabilistic Safety Assessments of 
Nuclear Power Plants (Level 3), (1996). 

• IAEA-SAFETY SERIES No. 106, The Role of Probabilistic Safety Assessment and Probabilistic 
Safety Criteria in Nuclear Power Plant Safety, (1992). 

• IAEA-SAFETY SERIES No. 50-P-10, Human Reliability Analysis in Probabilistic Safety 
Assessment for Nuclear Power Plants, (1995). 

• IAEA-SAFETY SERIES No. 50-P-7, Treatment of External Hazards in Probabilistic Safety 
Assessment for Nuclear Power Plants, (1998). 

• IAEA, OECD NEA, Risk Monitors: The State of the Art in their Development and Use at Nuclear 
Power Plants, WGRISK, NEA/CSNI/R(2004)20, OECD/NEA, Paris, (2004) 
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• IAEA, TECDOC-1200, Applications of Probabilistic Safety Assessment (PSA) for Nuclear Power 
Plants, Vienna (2001) 

• IAEA, TECDOC-1436 “Risk informed regulation of nuclear facilities: Overview of the current 
status” (2005) 

• IAEA, TECDOC-1511 “Determining PSA Quality for Various Applications”, 2006 

• IAEA, The Role of Probabilistic Safety Assessment and Probabilistic Safety Criteria in Nuclear 
Power Plant Safety, Safety Series No. 106, IAEA, Vienna (1992) 

• IAEA-TECDOC-1411, Procedures for performance of low power and shutdown probabilistic 
safety assessment, (1999)  

• IAEA-TECDOC-1200, PSA Applications, (1999) 

• IAEA-TECDOC-1002, Use of PSA Level 2 analysis for improving containment performance, 
(1998). 

• IAEA-TECDOC-1101, Framework for a Quality Assurance Programme for PSA, (1999). 

• IAEA-TECDOC-1106, Living probabilistic safety assessment (LPSA), (1999).  

• IAEA-TECDOC-1135 “Regulatory review of probabilistic safety assessment (PSA) Level 1”, 
(2000) 

• IAEA-TECDOC-1229 “Regulatory review of probabilistic safety assessment (PSA) Level 2”, 
(2001) 

• IAEA-TECDOC-478, Component Reliability Data for Use in Probabilistic Safety Assessment, 
(1988). 

• IAEA-TECDOC-508, Survey of ranges of Component reliability data for use in probabilistic 
safety assessment, (1989). 

• IAEA-TECDOC-611, Use of Plant Specific PSA to Evaluate Incidents at Nuclear Power Plants, 
(1991). 

• IAEA-TECDOC-636, Manual on reliability data collection for research reactors, (1992). 

• IAEA-TECDOC-648, Procedures for Conducting Common Cause Failure Analysis in 
Probabilistic Safety Assessment, (1992). 

• IAEA-TECDOC-711, Use of Probabilistic Safety Assessment for nuclear installations with large 
inventory of radioactive material, (1993). 

• IAEA-TECDOC-719, Defining Initiating Events for the Purposes of Probabilistic Safety 
Assessment, (1993). 
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• IAEA-TECDOC-724, Probabilistic Safety Assessment for Seismic Events, (1993). 

• IAEA-TECDOC-729, Risk Based Optimization of Technical Specifications for Operation 0f 
Nuclear Power Plants, (1993). 

• IAEA-TECDOC-737, Advances is reliability analysis and probabilistic safety assessment for 
nuclear power reactors", (1994). 

• IAEA-TECDOC-740, Modelling and data prerequisites for specific applications of PSA in the 
management of nuclear plant safety, (1994). 

• IAEA-TECDOC-749, Generic Initiating Events for PSA for WWER Reactors, (1994). 

• IAEA-TECDOC-751, PSA for the shutdown mode for nuclear power plants, (1994). 

• IAEA-TECDOC-832, IPERS Guidelines for the International Peer Review Service, (1995). 

• IAEA-TECDOC-873, Application and development of probabilistic safety assessment for nuclear 
power plant operation, (1996). 

• IAEA-TECDOC-930, Generic component reliability data for research reactors, (1997) 

 
21. Does your organization periodically update PSA documents or do you have plans to develop new 

guidance materials to preserve and transfer PSA related knowledge? 

 
The IAEA has limited resources to update existing safety related publications in the area of PSA; 
however, the revision process is on-going, e.g.:  
- in 2010 two safety guides SSG-3 “Development and application of level-1 PSA” and SGG-4 

“Development and application of level-1 PSA” have been published.  

- INSAG-25 “Framework for Integrated Risk Informed Decisions Making Process” is finalized and 
currently is being in publication.  

- Draft TECDOC “Guidance on IRIDM” is under finalization. 

- Updated version of the TECDOC-1511 that will include attributes for external and internal 
hazards and low power and shutdown PSA is planned for 2012-2013 

- The development of the technical document with the tentative title “External and Internal Hazards 
Risk Analysis” is included in the preliminary plans for the Technical cooperation cycle for 2012-
2013.  

 
22. How is newly acquired knowledge and insights preserved and shared within your organization (e.g., 

reports, seminars, etc.)? 
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Not applicable. 
 
Information Management and Technology 
 
Remark: 
This section explores the management of PSA information (and its release to the public) in addition to 
information technology (computer based methods) that are used to transfer and store knowledge. 
 
23. Do you believe there is sufficient public access to PSA knowledge transfer information so interested 

individuals and/or organizations can become knowledgeable in this area? 

 
All PSA training materials and results of knowledge transfer activities of the IAEA are publicly 
available. However, concerning other organizations the privacy policy in some cases does not allow 
easy access to the useful information in the area of PSA (e.g. EPRI reports, PSA materials for 
operating and designed NPPs). More opened attitude would be extremely useful for wider PSA 
knowledge transfer.  

 
24. Do you support making relevant documents from non-profit organizations (e.g., from the SARNET 

Level 2 PSA activities) publicly available for knowledge transfer/training? Please identify any such 
documents that you recommend making publicly available. If you do not support release of such 
information, what concerns do you have with making this information publically available? 

 
I believe that all documents in the area of PSA methodology and technology should be opened and 
publicly available.  

 
25. What types of information technology support do you routinely use to support your knowledge 

transfer activities (e.g., video conferencing, “wiki” pages or similar discussion forums, document 
sharing software, web-based training, etc.)? 

 
Currently:  
- Training materials  

- Workshop/seminars reports  

- Document sharing software (IAEA web-site)  

New challenges:  
- Web-based training that will be the part of SAET programme.  

 
26. What information technology challenges do you encounter in the knowledge transfer area? 

 
Web-based on-line training. 

 
27. If applicable, how are PSA models and the results of PSA studies made available to your staff (e.g., 

paper documentation, hyperlinked electronic documentation, detailed input models with associated 
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PSA software, and/or other documentation storage and retrieval techniques)? How are the associated 
storage media and maintained for archival purposes? 

 
Not applicable. The IAEA does not perform PSA studies. However, the PSA studies provided to the 
IAEA for the review purposes (e.g. IPSART missions) are removed from the IAEA computers after 
the activity is finalized and the review report is published. The experts involved in the review process 
also sign the Confidential Agreement and are not allowed to use the PSA materials.  

 
 

Lessons Learned 
 
Remark: 
This section is intended to gather feedback on what has worked well in the past, what hasn’t worked well, 
and what can be done better. 
 
28. Please identify any departments or groups within your organization that have specifically requested 

PSA knowledge transfer and describe how the request was met and whether the requesters were 
satisfied with the outcome. 

 
Not directly applicable to the IAEA. The request on knowledge transfer activities comes from MSs to 
the IAEA through different channels and the best way on how this activity is organized is taken in 
each particular case. Generally three are three ways to react on the request:  
a) Include in the existing project of the Technical Cooperation Programme 
b) Define new project of the Technical Cooperation Programme for the planned cycle  
c) Extra-budgetary projects.  
The list of different activities for the year 2010 is shown in response to Question 16. 

 
29. Please describe the aspects of your knowledge transfer practices that have worked well (and why they 

have worked well) and which areas need improvement (and why they need improvement), as well as 
any thoughts on how they can be improved. 

 
The IAEA has a long history of the knowledge transfer practice. The most efficient way of providing 
knowledge transfer is the organization of training courses and expert missions. The participation of 
the experiences PSA practitioners in the preparation of the training materials and delivering the 
information to the participants determines the high efficiency of the knowledge transfer. 

 
30. Does your organization have any programmes or mechanisms to assess how well the PSA knowledge 

transfer activities are working?  
If yes, please describe these programmes/mechanisms and their experience feedback. 

 
There is no specific programme currently available in the IAEA to assess the quality of the PSA 
knowledge transfer activities. However, in case of training courses the IAEA requests the participants 
to complete evaluation forms. The goal of these forms is to access the correspondence of the training 
materials and their presentation with the needs and expectations of the audience and to adjust further 
training activities accordingly.  
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Other Comments 
 
Remark:  
This section is intended to provide a chance for respondents to provide any other information they feel is 
pertinent to the topic of knowledge transfer. 
 
31. Please provide any additional comments on knowledge transfer activities you feel are pertinent to this 

survey. 

 
None 
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APPENDIX D: CONTACT INFORMATION 

BELGIUM 
Dr. Pieter DE GELDER  
 
CANADA 
Mr. Raducu GHEORGHE  
 
CHINESE TAIPEI 
Mr. Chun-Chang CHAO  
Institute of Nuclear Energy Research (INER) 
 
CZECH REPUBLIC 
Mr. Milan PATRIK  
Nuclear Research Institute Rez, plc 
 
FINLAND 
Dr. Jan-Erik HOLMBERG  
VTT      
 
FRANCE 
Mrs. Jeanne-Marie LANORE  
IRSN 
Mrs. Dominique VASSEUR  
EDF R&D Division   
 
GERMANYY 
Dr. Marina RÖWEKAMP  
Gesellschaft für Anlagen- und Reaktorsicherheit   
(GRS) mbH 
 
HUNGARY 
Mr. Elod HOLLO  
NUBIKI Nuclear Safety Research Institute Ltd.   
 
JAPAN 
Mr. Haruo FUJIMOTO  
Japan Nuclear Energy Safety Organization (JNES)  
 
SLOVAK REPUBLIC 
Mr. Ján HUSÀRCEK  
Nuclear Regulatory Authority of the SR  
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UNITED KINGDOM 
Dr. Shane TURNER  
Health and Safety Executive  
 
UNITED STATES OF AMERICA 
Dr. Kevin COYNE  
U.S. Nuclear Regulatory Commission  
Dr. Nathan SIU  
U.S. Nuclear Regulatory Commission 
Mrs. Margaret TOBIN  
U.S. Nuclear Regulatory Commission 
 

INTERNATIONAL ORGANISATIONS 

International Atomic Energy Agency, Vienna, Austria 
Mr. Artur LYUBARSKIY  
International Atomic Energy Agency (IAEA) 
 
European Communities, Brussels, Belgium 
Dr. Michel HUGON  
European Commission 
 
OECD Nuclear Energy Agency 
Dr. Abdallah AMRI  
OECD-NEA   

 

 

 

Note: Those who would like more contact information should contact Abdallah Amri 
(abdallah.amri@oecd.org, tel: +33.1.45.24.10.54) 


