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1 INTRODUCTION 

A Concerted Action within the Nuclear Fission Safety Programme was started under the 
Contract N° ERB FI4S-CT98_0051 of the European Commission between the parties VTT 
Automation, Finland, Ciemat, Spain, Nuclear Safety Directorate, United Kingdom, HSK, 
Switzerland, IPSN France, Berlin University of Technology, Germany and Vattenfall 
Energisystem AB, Sweden. All partners in the consortium have ongoing activities which are 
relevant to the subject and they also have close ties to nuclear power utilities and regulators. 
The project was started 1 August 1998 and it will end in December 1999. 
 
The importance of organisational factors in the operational safety and efficiency of nuclear 
power plants (NPP) has been recognised by many organisations around the world. Despite 
this recognition, however, there are, as yet very few methods by which organisational 
factors can be systematically assessed and improved. The majority of research efforts 
applied so far have tended to be modest and scattered. The ongoing ORFA  project was 
created as a remedy to these problems. 
 
The ORFA-project was divided into three work packages: 
− Needs and Methods, described in a project report issued in July 1999, 
− Final Seminar, described in this report, 
− Major Conclusions, described in the final report which is due in December 1999 (a draft 

version of the final report1 was distributed to the participants before the seminar). 
It is the intention to make the results from the project publicly available for the nuclear 
community.  
 

2 OPENING SPEECHES, THURSDAY 21.10 

J. Villadoniga (CSN, Spain) opened the seminar by welcoming the participants and by 
underlining the multidisciplinary and complex nature of ORFA. 
 
B. Wahlström (VTT Automation, Finland) presented the concerted action and its 
participants. Mr. Wahlström outlined the objectives of the seminar, gave an overview of the 
ORFA project and addressed some contemporary issues in the field of nuclear power and 
organisational factors, such as deregulation, competition, and restructuring of power 
companies. One of his main topics was the utilities’ need to balance between numerous and 
sometimes conflicting demands. With regard to the current research in human and 
organisational factors the speaker noted that until recently efforts have been modest and 
scattered, and that better methods and tools for organisational assessment and development 
are needed. Mr. Wahlström concluded that there is a need to promote exchange of 
information and joint research programmes between utilities, authorities and the research 
community. 
 
Comments: It was questioned whether willingness to share good practices will decrease as a 
result of increasing competition. It was concluded that although competition takes place in 

                                                 
1 Geneviève Baumont, Björn Wahlström: Draft final report; Working material for the ORFA seminar in 
Madrid, 21-22 October 1999, AMM–ORFA(99)–R04, August 1999 (the report was also available at the site 
http://www.vtt.fi/aut/tau/projects/orfa.htm). 
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some industries, safety work and sharing information may take place. Mr. Ingemarsson 
reckoned that plants may share ideas and principles, but not necessarily specific technical or 
organisational solutions, and that we will have to be aware of this risk. 
 

3 PRESENTATIONS, THURSDAY 21.10 

C. Perea (NPP Trillo, Spain) held his speech in Spanish concentrating in the development 
of safety culture in Spanish utilities. He told, for example, that the current emphasis on 
productivity and quality of operation/management has not only had bad effects, but 
organisations have been forced to improve their processes at all levels. He noted that in the 
new situation there is a need for self-criticism, self-assessments and an approach beyond 
individual skills including co-ordination, teamwork and effective regulator-utility co-
operation. He emphasised that safety relates to the quality of management. 
 
Questions were raised on the challenge of maintaining necessary skills and knowledge. 
Research was becoming more limited and there were no nuclear specific programmes at 
Spanish universities. Mr. Perea agreed with this and paid attention i.a. to the importance of 
maintaining knowledge in case of mergers and when people retire or leave the industry. He 
stressed that there is a need to share information with other plants and international 
organisations, and to use technology to facilitate the transfer of knowledge. He admitted, 
however, that there is no system to ensure that individual know-how can be successfully 
distributed to the other members of the organisation. Learning organisations are needed. Mr. 
Wahlström commented that if new technology is brought in it is also necessary to monitor 
how people respond to the change. He stressed that technology alone is not enough to 
guarantee effective learning. 
 
A. Martin (CSN, Spain) underlined that good management, excellent quality and safety 
culture are very closely coupled and lead also to good economic performance. He pointed 
out that due to different management styles very similar plants may achieve different 
results. He noted that safety culture has raised a lot of discussion although the concept 
safety culture is difficult to define. Also the role of regulatory bodies and licensee 
organisational factors was discussed. In this respect he concluded that the regulator should 
not intervene too much in operator responsibilities or arrangements since the regulator does 
not usually have enough plant specific knowledge. In consequence, authorities should 
concentrate on the setting of goals and supervision. He also said that we need pro-active and 
reactive safety management tools that can be approved both by the utilities and the 
regulator. When it comes to research needs Mr. Martin emphasised the importance of 
behavioural and management sciences and called for a wider application of their methods 
and results in the field of nuclear power. We should utilise our experiences, learn from good 
practices, pay attention to other industries and try to identify the core of successful safety 
management. 
 
Questions were raised on practical tools to assess safety management, the effects of 
increasing competition on the regulator’s role, and harmonisation of regulatory practices in 
Europe. Mr. Martin’s answer to the first question was that in Spain the regulator had 
inspected licensees’ safety management practices but that their inspection activities were not 
very systematic so far and that they were well aware of this problem. On the other hand he 
stated that since there are not many facilities in Spain the regulator did not expect to have 
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major problems in following licensees’ activities. In his answer to the second question Mr. 
Martin reckoned that the effects of increasing market interactions and public opinion on 
plant performance need to be studied and that research should be based on a multi-
disciplinary and integrative approach. Mr. Martin’s comment to the third question was that 
European countries certainly had common issues to be addressed such as nuclear waste and 
Eastern Europe, and that a lot of co-operation was already being done e.g. between EU and 
the Swiss regulator HSK. 
 
J. Casier (NPP Gravelines, France) discussed safety, human factors and organisation by 
using Gravelines development programme as an example. According to Mr. Casier the 
development programme was initiated three years ago due to difficulties in sharing 
experiences between separate units. The units were relatively independent and they all had 
their own work and management practices. The development programme started with an 
introduction of common services for all units, a flatter organisational structure and more 
efficient project management practices. However, the development programme did not 
proceed as smoothly as was expected e.g. due to lack of staff motivation. This observation 
resulted in the drafting of a new business plan in which the safety-comes-first operating 
principle was strongly emphasised. After this the programme continued in two major steps 
or phases. Special attention was paid to sharing of the diagnosis, definition of core activities, 
development of a specific safety tools package (for transients, self diagnosis, self 
assessment, risk analysis, operational communication, and safety availability observatory), 
development of operational safety management (spend more time in the field, make 
management more visible etc.), and improvement of human factors (HF) support. With 
regard to HF support the following objectives were defined: in each service someone shall 
be in charge of HF activities, external consultants shall be more efficiently utilised, more 
emphasis shall be given to analysing incidents (including single events and the bulk of 
events), HF analyses shall be conducted for particular actions in a proactive way (e.g. by 
analysing anticipated maintenance problems), and service heads must pay more attention to 
human, organisational and societal factors in their work. 
 
Questions were raised on regulatory views of the programme, major challenges in its 
implementation, evaluation of human risks, and possible co-ordination problems with 
contractors and the permanent staff. In his answer to the first question Mr. Casier noted that 
the programme had been discussed with the regulator and that in general EdF and the 
regulator have regular high level management meetings twice a year. He did not mention 
any specific problems in this respect. With regard to the major challenges of implementation 
Mr. Casier paid attention to the problem of getting all staff members involved in the 
programme. Their solution was to stick to some simple basic principles (such as safety 
comes first) and to draft a new business plan to support ongoing changes. He also noted that 
the removal of management layers did not result in communication problems or blurred 
responsibilities, and that this potential problem was avoided by optimising plant meetings 
and by nominating a deputy managers to supervise each particular service. To the third 
question on the evaluation of human risks Mr. Casier replied that the biggest challenge has 
been to find practical tools to apply and that until recently they have not managed to 
develop any simple indicators to measure human risk. In this respect the work was still in 
progress. Finally Mr. Casier assured that the relations between external (contractor) and the 
permanent staff were good and did not pose any major challenge to the plant. 
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V. Madden (WANO, UK) discussed organisational factors and their safety importance. 
Safety should be in major role in all messages given to workers. However, conveyed 
messages are often mixed and result in a ‘production first’ message. This is an important 
thing to remember since perceived messages from the top tend to have a significant impact 
on behaviour. Therefore more attention should be paid to conveying management 
expectations about nuclear safety and preferred practices in a precise manner. In addition, 
Mr. Madden stressed the importance of having all the fundamentals in place since “you 
cannot talk teamwork or safety performance”. As an example of the significance of 
organisational factors Mr. Madden gave some background information on the recent 
Tokaimura accident. He stated that such factors as economic pressures, reduced staff 
numbers, unofficial work procedures, inadequate regulation, lack of training in criticality 
and an exceptional task (that had not been carried out during the last three year period) 
contributed to the initiation of the accident sequence. Mr. Madden concluded that 
organisations that emphasise safety (or any other theme) all the time do better than the rest. 
He also presented a model of successful safety management practices the main components 
of which were 1) definition of safety requirements, 2) planning, control and support, 3) 
implementation, and 4) audit, review and feedback. Finally he announced that a new 
INSAG document on Management of operational safety in nuclear power plants is to be 
published in the near future. 
 
Question: The weakest link will represent the whole industry to the public. Have there been 
any reactions in Japan? Mr. Madden replied that there is a major inquiry taking place in 
Japan and that the Federation of Electric Power Companies seems to be very concerned 
because they apparently did not know about the problems of JCO. According to his 
knowledge Japanese power companies are discussing about the possibility of establishing a 
Japanese equivalent of WANO. 
 
D. Brosche (Bayernwerke, Germany) discussed the effect of deregulation. Electricity price 
is going down and utilities are charting alternative cost cutting strategies. Dr. Brosche 
predicted that the current situation will eventually result in big mergers and that in the future 
there will be no more than two or three big electricity producing companies in Germany. 
The speaker gave detailed information on the cost structure of an average German NPP. 
According to his presentation, capital costs (incl. fuel reserves) account for 39 %, fuel cycle 
32 %, services and materials 19 % and plant personnel 10 % of all the expenses. 
Consequently, German utilities are trying to reduce costs e.g. by increasing fuel burnup, by 
establishing more efficient project management, and by paying more attention to 
maintenance arrangements such as systematic planning, subcontracting, computer assistance 
and working hours. Dr. Brosche stressed that availability has to be maintained at a high 
level and that it would be unwise to reduce expenditure on preventive maintenance or 
personnel. German plants use PSA, operational experiences, accident analyses and 
judgement based on deterministic requirements for assessing safety. The results of these 
studies show that safety does not depend on the plant but on active safety measures on site. 
Finally Dr. Brosche gave a description of the current problems of the German nuclear 
programme. In his opinion they included i.a. retirements, difficulties to attract new students, 
bad motivation, disputes between the federal and local governments, and loss of suppliers. 
According to his view German utilities are in a difficult situation because in addition to tight 
economic preconditions they have to cope with increasing political pressures. 
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Questions were raised on the possibility to increase already high load factors and on their 
plant life time projections. Dr. Brosche answered the first question by noting that since they 
already had relatively high availability rates and short outages, some plants are aiming at 
power increases. This was considered somewhat problematic, however, because a power 
increase necessitates a formal acceptance which will be hard to get, as long as the current 
government is in power. To the second question Dr. Brosche answered that in addition to 
technical consideration plant life time planning is based on various economic and political 
factors. 
 
C. Boyd (British Energy, UK) discussed the initiatives taken and performance indicators 
used at British Energy to promote good management practices and to assess their safety 
performance. According to the speaker, British Energy applies HSE principles of successful 
health and safety management and evaluates company performance by using ISRS, 
International Safety Rating System. The ISRS system comprises about 20 different 
dimensions that cover such areas as leadership and administration, planned inspection and 
maintenance, critical task analysis and procedures, and incident investigation. An auditing 
team will carry out the analysis according to a precise procedure, and the results can be 
compared world wide (the method is also used e.g. in the oil and gas industry). The auditing 
procedure consists of interviews, record inspections, physical condition tours, verification 
interviews, and scoring. According to the speaker, the ISRS system was used as a tool for 
benchmarking and continuous improvement. In relation to inspection results Mr. Boyd told 
that British Energy had problems with management visibility, perceived empowerment, re-
organisation stress, and contractor relations. Their objective was to reach an average of 
ISRS level 8 which would mean that they were among top 7 % of about 300 industrial sites 
(both nuclear and conventional) in the UK. Management seems to like the tool and wants to 
score high which also means concrete actions. 
 
Questions were raised on the use of contractors, and on management support in case an unit 
scores low. Mr. Boyd replied that they had long contracts with few key suppliers and a great 
number of short contracts. He reckoned that they were moving towards partnership and long 
term contracts. British Energy also expects its contractors to have comprehensive quality 
assurance arrangements. They are have also introduced a safety pass system for the 
subcontractor workforce, including at least two days of training in safety related issues. In 
response to the second question Mr. Boyd said that should a problem occur, their Health, 
Safety and Environment Committee will go and ask people to explain why problems are 
taking place. The committee is chaired by an external expert. 
 
J.-O. Hultquist (Ringhals NPP, Sweden) discussed an operating incident at Ringhals during 
an outage in 1997 and the measures taken. The incident led to a critical follow-up survey of 
safety work and decision making at the plant. According to Mr. Hultquist some of their 
problems stemmed from their latest re-organisation in 1996 which made all the four units 
responsible for their safety and economic performance. In consequence, the co-ordination of 
long-term projects became more difficult and the units started to drift apart. Independent 
reviews (altogether three studies) demonstrated many deficiencies, including different 
practices in different units, loss of the large picture, projects initiated without management 
endorsement, unclear procedures and decision points, fragmented documentation system, 
complacency amongst mid-management ranks, and lack of operating experience in the top 
management team. In addition, it was revealed that some problems kept coming back. The 
finding had resulted in an improvement plan to revise the management handbook, to 



 

 

8 

 

improve routines for reviewing safety related errands, to improve strategic work, and to 
establish new groups to strengthen the management of reactor safety issues. The 
presentation ended with a plea for getting good (technical) people to work with human 
factors instead of technical things. 
 
Question: There have been many reviews, have they been worth the effort? Mr. Hultquist 
answered that they have been demanding for management, and that due to constant changes 
more reviews are expected. 
 
J. Carroll (MIT Sloan School of Management, USA) gave a very interesting and fast paced 
lecture on organisational factors and the change in the nuclear power industry2. Prof. Carroll 
divided the last 30 years’ history of nuclear power into four periods: 1) Early Growth Period 
characterised by technology and production focus, 2) Post-TMI Period when more attention 
was paid to formalisation, anticipation of problems, and safety and production, 3) the 
present Competition Period characterised by deregulation and costs, technological surprises, 
and production and safety, and 4) the Next Millenium when strategic thinking and 
maintaining resources will be the hot issues, and when electricity is produced with safety. 
He predicted that in the future change is inevitable, and that there will be no single best way, 
nor one right answer, to cope with increasing demands. Prof. Carroll noted that 
organisations will have to be considered as systems with multiple connections and feedback 
loops if we want to understand and improve them, and that we will have to look at them 
through multiple lenses in order to perceive their strategic, political and cultural dimensions. 
He also presented case studies on enhancing working conditions (Millstone NPP) and 
analysing incidents to clarify his points and to show the relevance of the systems approach 
type of methods and concepts in identifying the cause-effect relations behind plant events 
and setting priorities for further actions. According to the speaker, Tokaimura accident 
taught us again that Jens Rasmussen’s ideas of systematic erosion of defences, rather than 
random failures or individual errors, can provide a reliable explanation for accident 
causation. As one example of how to teach systems thinking Prof. Carroll told about a board 
game and a computer model of maintenance interdependencies played by the DuPont 
management team. Special attention was paid to the relationship between production and 
safety in a competitive market. Prof. Carroll wanted to see this problem from another point 
of view and to talk about balancing between short term versus long term optimisation. His 
conclusion was that in the long run you cannot operate nuclear facilities without being safe. 
Therefore, production and safety will have to go hand in hand. 
 

                                                 
2 The presentation of Professor Carroll was based on the following references: 
Carroll, J. S. Incident reviews in high-hazard industries: Sensemaking and learning under ambiguity and 
accountability.  Industrial and Environmental Crisis Quarterly, 1995, 9, 175-197. 
Carroll, J. S., Sterman, J. & Marcus, A. A. Losing the Maintenance Game: How Mental Models Drive 
Organizational Decisions.  In R. N. Stern & J. J. Halpern (eds.) Debating Rationality: Nonrational Aspects of 
Organizational Decision Making.  Ithaca, NY: Cornell University ILR Press, 1998. 
Carroll, J. S. Organizational learning activities in high-hazard industries:  The logics underlying self-analysis. 
Journal of Management Studies, 1998, 35, 699-717. 
Carroll, J. S. Safety culture as an ongoing process:  Culture surveys as opportunities for enquiry and change.  
Work and Stress, 1998, 12, 272-284. 
Carroll, J. S., Rudolph, J., Hatakenaka, S. & Boldrini, M. The Difficult Handoff from Incident Investigation to 
Implementation.  Presented at NeTWork, Bad Homburg, 1999. 
Carroll, J. S. & Hatakenaka, S.Developing a Safety Conscious Work Environment at Millstone Nuclear Power 
Station.  Presented at INCPO III, Mihama, Japan, 1999. 
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Prof. Carroll’s presentation raised several questions and comments. Q1: There is a pressure 
to cut costs. Is it OK to operate a NPP like any other business enterprise? A1: The industry 
is not homogenous, there are differences between utilities and within utilities. In addition, 
people are being recruited from non-nuclear industries and vice versa. The key issue is not 
whether you have a nuclear background or not, but whether safety is really important for 
you. Many managers have a lot of nuclear experience, and still there are hazards. The main 
challenge is to create personal commitment to safety. Q2: Systems are not designed just for 
safety but for production. Therefore, should our goal be to produce within a certain safety 
margin? A2: Nuclear power has to be safe. Accidents cannot be tolerated, and they are very 
expensive, too. If we pursue safety, we are pursuing safety and production at the same time. 
People need role models on how to do that in a good way. You can get an impression of the 
organisation through their heroes. If the heroes are those who fix things instead of those 
who prevent things from happening it may be dangerous. Q3: Production with safety view 
sounds good. Safety alone does not mean anything. A3: My great fear is that it will be heard 
as “production”. It is easy to say that safety is a necessary precondition, but what does it 
mean in practice. What is safe enough... Q4: Those employee concern programmes may 
produce a lot of feedback. It is hard to deal with all of them, and maybe the whole 
programme will have to be abandoned. A4: This is a good example of system effects. A 
system for the classification and systematic treatment of feedback is needed. Each message 
will have to be treated on an appropriate level, and the most important ones must be sorted 
out and given specific attention. We have examples of systems that can manage very many 
concerns. Anyways, this is a problem. 
 

4 FINAL DISCUSSION, THURSDAY 21.10 

In the final discussion special attention was paid to production and safety. Safety should be 
interpreted as embedded in production, ‘production safely’, otherwise the whole industry 
cannot be productive. You cannot be one sided with safety. In addition, it is important to be 
consistent and to require that all the individual workers and managers adhere to same safety 
principles. If someone is allowed to run a risk, then everybody will be running similar risks 
sooner or later. That will cause great problems. 
 

5 INTRODUCTION TO DISCUSSION GROUPS, FRIDAY 22.10 

The Objective of the group discussions was to give feedback to the final report, to deepen 
discussion on organisational factors, existing approaches and challenges, and to produce 
recommendations for further research. 
 
Participants were divided into five discussions groups each of which was chaired by an 
ORFA member. The division was prepared by the ORFA members in advance. The basic 
principle was to create heterogeneous groups so that each group would comprise 
representatives from utilities, authorities and research organisations. Each group was 
provided with a set of three predefined questions to be discussed. Two questions were 
common to all groups (questions A1 and A2) and one was specific to each group (question 
Q1 for group 1, question Q2 for group 2, etc.). The groups were also allowed address other 
topics of their selection. The predefined questions were as follows: 
 
A1. How can good and bad operational practices be identified? 
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A2. What are the needs and priorities in further research work in organisational factors 
(OFs)? 
 
Q1. How can OFs be included in safety assessments? 
Q2. Which methods can be used for detecting weak signals of deteriorating performance? 
Q3. How should incident be analysed with respect to OFs to give the largest learning 
benefit? 
Q4. How can organisational performance be collected and assessed in a systematic way? 
Q5. How can an organisation be developed in response to changes in its operational 
environment? 
 
Each group nominated a rapporteur who documented the discussion results and reported 
them to the seminar participants in the plenary session. 
 

6 DISCUSSION GROUP REPORTS, FRIDAY 22.10 

6.1 Group 1 

Q1. How can organisational factors be included in safety analysis? 
 
Structured PSA, Initial safety analysis, PSR, Design model, Incident analysis, Continuous 
assessments, ISRS � Many questions, few answers 
 
Practitioners use experience based lists like INSAG / EFQM, and are interested in 
continuous development � Comparison of management’s view and staff perception 
 
Additional topic: How can OFs be integrated into regulatory practices? 
 
− Spain: A feel to do something � undefined pressure, research programme 

− Battery of methods 
− Pilot application 

− France: Assessment of EDF assessment team 
− Germany: Safety culture as vehicle to make pressure 
− Sweden: Prove that altered an organisation is not worse. 
− Britain: Regulatory discussion with management. 
− Finland: Research programme. 
� Methods are lacking 
 
A1. How can good and bad operational practices be identified? 
 
There are two approaches: 
− I Experience based methods 
− II Try to have a good model 
 
Approach I means comparing the own practices with others: external/internal evaluation, 
peer review, benchmarking 
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Approach I has significant limitations: what criteria do we have, � requires scientific 
underpinning � model is a step forward 
 
Approach II, models: 
− EFQM model (European Federation of Quality Management) 
− Where do we have to look at? 
− Experience based � theory based models are lacking 
− Limits of models 
− Relevance of the models for practice 
 
Other questions and remarks: 
− How to evaluate the effect of changes on the organisation safety (prospective/status) 
− Once I have found a good practice, how to transfer it to the operator 
− Good practice? General / environment dependent 
− Change practices and shop floor 
 
A2. What are the needs and priorities in further research work in organisational factors? 
 
− Development of theoretically based models for organisational factors and safety 
− Comparative evaluation of available assessment methods � choice of the best? 
− Study of differential use of EFQM methodology in NPPs; ways on how to include 

safety? 
− The effect of regulatory bodies and their work on safety 
− PSA and organisational factors 
 
Guiding principles for organisational factors research: 
− Co-operation and openness of all parties 
− Fostering European co-operative ventures 
− Welcome EU 5th framework intention to support such research 
 
6.2 Group 2 

Q2. Which methods can be used for detecting weak signals of deteriorating performance? 
 
A1. How can good and bad operational practices be identified? 
 
A2. What are the needs and priorities in further research work in organisational factors? 
 
1. Risk reduction or risk handling, not safety. Develop methodologies for risk reduction 

strategies and negotiations among interests and specialities with aim of keeping 
production and risk reduction equally considered. Plants produce trust and electricity. 

2. From a general framework for research management develop detailed research projects. 
Methods for bringing "theories in the sky" down to plant level for internalised self-
assessment. Develop common general methods for developing internal tools. 

3. To specify self-assessments: to study Root Cause Analysis tools so they can 
acknowledge organisational issues and analyse the management implications and 
observations of events. To encourage more managerial involvement in event analysis 
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and to develop detectors for evoking corrective actions about organisational dynamics 
and interfaces. 

4. Signal detection studies to enhance competence. Plant studies to evaluate the 
effectiveness of education as well as training. 

− Education about corporate and plant managerial strategies what policies are, what 
processes are and why it is important to enlarge views of all employees to 
understand contents of their work. Education needs also more significant role for 
managerial communication and listening.  

− Employee participation in self-assessment programs is also a mean of enhancing 
signal detection 

− Specification of leading and lagging indicators. 

5. Self-monitoring of consequences of deregulation - downsizing and recruiting influences 
on risk-reductions. Research to be carried out with more disciplined participating, 
regulators, operators, owners. 

 
6.3 Group 3 

Q3. How should incident be analysed with respect to OFs to give the largest learning 
benefit? 
 
− Common agreement on the major incident analysis methods and principles (MTO ideas) 
− Guidance important to ascertain that different areas of operation and organisation will be 

addressed 
− The feedback loop will have to be closed; need for robust and deliberate arrangements 

− Process owner 
− Management involvement 
− Decision making, implementation, follow up, evaluation 
− Support for experience utilisation 

 
A1. How can good and bad operational practices be identified? 
 
− Process audits 
− Benchmark exercises 
− Proactive MTO-investigations 
− Education for good action (formation action en français) 
 
A2. What are the needs and priorities in further research work in organisational factors? 
 
− Ongoing research project should be collected and reviewed with regard to chosen 

approaches 
� Select the best part of respective model 
� Develop practical tools for assessment of organisational reliability 

− What are the reasons for resistance of change 
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6.4 Group 4 

Q4. How can organisational performance be collected and assessed in a systematic way? 
 
1. Indicators 

− Need for broad range and types 
− Cultures vs. processes vs. outcomes 
− "Models are always good" 
− "I am not looking for a model" 
− Not the numbers, but how we learn from them 

2. Mindful human interaction 
− Discussion groups 
− System groups 
− Observation programs 
− Continuous improvement programs 
− Peer visits to share knowledge 
− Deep analysis of events 

3. Assess to learn 
− Gaps, deviations, changes 
− Ideas behind the indicators and behaviours 
− Actions - agree on intent 
− Organisational responses to challenges 

 
Additional topic: Why are we doing this? 
 
− Underlying goals, system functions 
− Underlying concepts / language 
− Importance of sharing intentions 
− "Questions are good, not answers" 
 
A1. How can good and bad operational practices be identified? 
 
A2. What are the needs and priorities in further research work in organisational factors? 
 
1. More theory 

− Widen system boundaries and links 
− Why to self-assess? 
− What is a "process", "decision", "culture"? 

2. More tools 
− Inventory of organisational knowledge structures for exchangeability (who, where) 
− Methods for self-assessments 

3. Specific issues 
− Outsourcing practices 
− Down-sizing impact 
− Pushing decisions down and maintaining big picture (values and information) 
− Regulatory role (last line of defence, coach and educator) 
− How are indicators used (wisely) 
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6.5 Group 5 

Q5. How can an organisation be developed in response to changes in its operational 
environment? 
 
− Define (developed) and cooperational environment 
− Identify stakeholders, requirements, threats 
− Identify potential impact of changing environment (deregulation, mergers, government 

policy) 
− Educate 1+2 levels in business issues (many are engineers) 
− Be aware that too many changes / too fast is demotivating 
− Succession planning, replace expertise 
− Capture corporate knowledge 
− The regulator must also change, new skills, new powers 
 
A1. How can good and bad operational practices be identified? 
 
Good: 
− Must be a desire to identify the best practice 
− Benchmark 
− Organisation shares safety concerns 
− Consultants (?) can help 
− Understand implications of change 
− Have a system for "managing" change 
− Good relationships utility / regulator 
− Proactive approach to authorities 
 
Bad: 
− Poor consultants 
− Financial focus 
− Lack of nuclear knowledge 
− Little follow-up 
− People below board level not consulted. Good news culture. 
− Reducing costs without regard to safety 
− 10 % cost cut → impact on safety, or 
− Safety review → effects on costs 
− Short term fixes - need long term strategy / vision. Uncertain future, government 

position. 
 
A2. What are the needs and priorities in further research work in organisational factors? 
 
− Utility and regulator research needs 
− Agree process in report and self-assessment 
− WANO-peer review, NEA research, each countries research 
− Look at specific processes, eg. incidents (4 or 5) 
− Quality audits in some plants (1 plant, 1 HQ, 1 other) 
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− No one approach (J. Carroll), analyse real examples 
− Management science, organisation teams, etc. 
− See what airlines, oil companies etc. have done 
− Research should be available in time 
− Questions to help managers with respect to consultants 
− Late regulatory action, eg. Time article. 
− Regulatory powers and interfaces 
− Regulatory competencies to look at these issues 
− Identify appropriate organisation indicators 
 

7 HIGHLIGHTS FROM THE FINAL DISCUSSION, FRIDAY 22.10 

How to guarantee the adequacy of management and organisational changes? 
 
− No guarantee 
− The approach is important 
− Justification for the change must be provided 
 
Plant management challenges: 
 
− You cannot manage well if there are significant deficiencies in the institutional 

framework 
− Various responsibilities towards different stakeholders, how to maintain balance? 
− What is the manager’s job description? 
 
Further research principles: 
 
− Openness between parties (regulator, utilities, research) 
− Need for interdisciplinary 
− Must be available in time 
− European co-operation must be fostered 
− The 5th framework programme 
 
Additional notes: 
 
− Putting results into practice (must be emphasised) 
− If utilities are really interested, they should pay the expenses, we shouldn’t rely too much 

on EU 
− There will be endless learning cycles, no one project can solve these problems 
 

8 RESEARCH NEEDS IN ORGANIZATIONAL FACTORS AND 
SAFETY3 

The five working groups of the ORFA-Workshop identified the following research needs: 

                                                 
3 The research needs have been summarised by professor Bernhard Wilpert. 
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1. Theoretical Issues 
− Development of theoretical models concerning the relationship of organizational factors 

and safety while using experience based “best practices” as feedback for development 
− Theoretical refinement of central concepts: system boundaries, self-assessment, culture, 

decision 
− Possibilities to integrate organizational factors in PSA 
− Possibilities to improve pro-active methods of organizational design 
 
2. State-of-the-art reviews 
− Stock-taking of ongoing research projects in international and national organizations; 

identification of gaps 
− Differential use of EFQM-approaches in European NPPs and their ways of handling 

safety issues 
− Comparison of different assessment methods for the role of organizational factors 
− Stock-taking of regulatory styles in use and their inclusion of organizational factors 
− Comparison of other industries and their ways of coping with organizational factors 
− Inventory of methods for self-assessment of organizational factors 
 
3. Empirical issues 
− Effects of regulators on safety 
− Self-monitoring studies of the industries regarding effects of deregulation 
− Deregulation effects on maintenance of competencies 
− Effects of downsizing 
− Effects of  outsourcing 
− Effects of mergers 
− Effects of pushing decision making down the hierarchy 
− Signal detection studies: use of employee participation, employee self-improvement, use 

of indicators 
− Reasons of resistance to change and resistance as learning opportunities 
− Impact of environmental change on organizational factors and safety 
− Demotivation due to too much change 
 
4. Methodological issues 
− Development of self-assessment tools for organizational factors 
− Development of methods for risk reduction 
− Complete coverage of all MTO factors in incident analysis 
 
5. Intervention issues 
− Train upper management levels in business issues 
− Planning of succession and maintenance of corporate knowledge 
− Induce change in regulatory style 
− Systematize measures of closing the gap in the loop of analysis and corrective measures 
− Transfer of lessons learnt to relevant levels (formation-action): mindful interaction 

(discussion groups, peer visits etc.) 
 
6. Principles of research to be obeyed in conducting research: 
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− Openness of all partners (utilities, regulators, research institutions) 
− Interdisciplinarity 
− Results available in due time 
− European co-operation 
− Support through EU Commission 
− Clearly defined aims: usefulness 
− Adequate exploitation of results
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APPENDIX 1: PROGRAM OF THE SEMINAR 

Thursday 21 October, 1999 
9.00 Opening J.I. Villadóniga, CSN 
9.30 Objectives of the seminar, the draft final report  Björn Wahlström, ORFA 
10.00 Organisation and safety; perspective of licensees Carlos Perea, NPP Trillo, Spain 
10.30 Regulatory perspectives of organisational factors Anibal Martín, CSN, Spain 
11.00 Coffee  
11.30 Safety and organisational factors; the example of 

Gravelines 
Jean Casier, EdF, France  

12.00 The Message from the Top  – A Key Factor in 
Influencing Safety 

Vince Madden, Coordination 
Centre of WANO, London 

12.30 Safe Operation of Nuclear Power in a liberalized 
Energy Market in Germany 

Dr. Dieter Brosche, Bayernwerk 
AG, Germany 

13.00 Lunch 
 
 

 

14.30 Assessing and Managing Organisational Factors for 
Safety in British Energy Generation 

Colin Boyd, Iain Carrick, British 
Energy 

15.00 Operation incident at Ringhals - analysis and actions 
taken J-O Hultquist, Ringhals R4L,  

Vattenfall Kraft AB, Sweden 
15.30 Coffee  
16.00 Research Perspectives on Organizational Stability 

and Change in the Nuclear Power Industry 
Prof. John Carroll, MIT Sloan 
School of Management, USA 

16.30 Discussions Björn Wahlström, ORFA 
17.00 Finish for the day  
20.30 Social Program  
 
 
Friday 22 October, 1999 
09.00 Introduction to discussion groups, Björn Wahlström, ORFA 
09.30 
 
 
 

group 1  group 2 group 3 group 4 group 5 

11.00 Coffee 
11.30 
 

group 1 
 
 

 group 2 group 3 group 4 group 5 

13.00 Lunch  
 

14.30 Group Reports, discussion, conclusions Bernhard Wilpert, ORFA 

16.30 Closing of the seminar Björn Wahlström, ORFA 
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APPENDIX 2: PARTICIPANTS IN THE SEMINAR 

PARTICIPANT COMPANY ADDRESS TELEPHONE, EMAIL 
ALONSO, Agustin                         CSN C/ Justo Dorado, 11 

28008 Madrid -  Spain 
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ARALUCE, Ignacio Almaraz NPP Apartado de correos 74, 
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Mata Cáceres - Spain 
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Finland 

+358 9 75988382 
Kaisa.astrand@stuk.fi 
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CEA/DES/IPSN F- 92265 Fontenay aux 
Roses, Cedex - France 

+33 1 46548244 
genevieve.baumont@ipsn.fr 

BECKER, Gerhard TUVRheinland/Berlin 
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51101 Koeln -  Germany +49 221 8062927 
Nc.tuevrik@netcologne.de 

BOYD, Colin British Energy 3 Redwood Crescent, Peel 
Park   East  Kilbride G74 
5PR - U.K. 

+44 13552 62590 
colin.boyd@snl.co.uk 

BROSCHE, Dieter Bayernwerk AG(EN) Nymphenburger Strasse, 
39  80335 Munich - 
Germany 

+49 89 12543318 
fax +49 89 12543749  

CAL de la, Cesar Trillo NPP Camino Alto s/n   19450 
Trillo  Guadalajara - 
Spain 

+34  949 817900 
c.delacal@cntrillo.es 

CARROLL, John MIT Sloan School of 
Management 

50 Memorial Drive E52 
590 MA 02139 
Cambridge - USA 

+1 617 2532617 
jcarroll@mit.edu 

CASIER, Jean EDF BP 149 59820 Gravelines 
- France 

+33 3 28684200 
Jean.casier@edf.fr 

CEPAS CAMPOS, 
Jose 

CSN C/ Justo Dorado, 11 
28008  Madrid -  Spain 

+34 91 3460459 
jacc@csn.es 

DIAZ DIAZ, Jose 
Luis 

CIEMAT Avd / Complutense, 22 
28040 Madrid - Spain 

+34 91 346 6231 
didiaz@ciemat.es 

DIAZ RIO, Eduardo Trillo NPP  Camino Alto s/n   19450 
Trillo  Guadalajara -  
Spain 

+34 91 5559111 
e.diaz@cntrillo.es 

DUNGE, Edward OKG AB 572 83 Oskarshamm  -  
Sweden  

+46 491 786200 
Edward.dunge@okg.sydkraft.se 

ELVIRO PEÑA, Jose 
Luis 

Almaraz NPP C/ Juan Bravo, 3 28006  
Madrid  -  Spain 

+34  91 4314222 
jle@cna.es 

FASSMANN, Werner GRS Forschungsgelande D- 85748 
Garching/Munich – 
Germany 

+49 89 32004565 
Fas@grs.de 

FERNANDEZ 
CAMBLOR, Angel  

Vandellos II NPP Apdo. C. 27 43890 
Hospitalet del Infante 
Tarragona  - Spain 

+34 977 810011 
afernandez@.anacnv.com 
 

FRISCHKNECHT, 
Albert 
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+41 56 3103944 
Frischknecht@hsk.psi.ch 

GALAN GARCIA, 
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GONZALEZ, Eduardo Trillo – Almaraz NPPs Plaza Carlos Trías 
Bertrán, 7, pl.7 28020 
Madrid - Spain 

+34 91 5559111 
e.gonzalez@cntrillo.es 

GONZALEZ  de 
UBIETA, Adolfo 

UNESA C/ Francisco Gervás, 3  
28020  Madrid -  Spain 

+34 91 567 4804 
a.ubieta@unesa.es 

GRIFFON-FOUCO, 
Martine 

EDF  Energie Aquitaine 83bd Pierre 1 BP 150 
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France 

+33 5 57811600 
martine.griffon.fouco@edf.fr 

HERZOG, Bernhard Leibstadt NPP 
Kernkraftwerk 

CH- 5325 Leibstadt AG -  
Switzerland 

+41 56 2677111 
bernhard.herzog@kkl.ch 

HULTQUIST, J O Ringhals R4L Vattenfall 
Kraft AB  
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Sweden 

+46 340 667485 
Johu@ringhals.vattenfall.se 
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Karl Fredrik 
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AB 

74203 Östhammar -   
Sweden 

+46 173 81323 
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F- 92266 Fontenay aux 
Roses Cedex - France 

+33 1 46547096 
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France 
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KAHLBOM, Ulf RELCON AB BOX 1288  Vasagatan 4ª 
172 25 Sundbyberg -  
Sweden 
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Finland  
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APPENDIX 3: COMPOSITION OF DISCUSSION GROUPS 

Group #1 
Chair:   Wilpert 
Rapporteur:  Becker 
Participants:  Araluce, Astrand, Boyd, Cal de la, Elvino, Gonzalez, , Hultquist, Jacq, Le 

Dantec, Martin Bermejo, Sola R., Villadoniga 
 
Group #2 
Chair:   Frischknecht 
Rapporteur:  Perin 
Participants:  Alonso, Galan Garcia, Garces, Ingemarsson, Jamet, Kaukonen, Lequerica, 

Perez, Lupiañez, Malave, Martinez Gilgado, Palomo, Sandona 
 
Group #3 
Chair:   Baumont 
Rapporteur:  Kahlbom 
Participants:  Diaz Rio, Fassmann, Gomez , Herzog, Kettunen, Mellado Jimenez, Perea, 

Perez Alonso, Sabate, Vautier, Zarzuela Jimenez 
 
Group #4 
Chair:   Rollenhagen 
Rapporteur:  Carroll 
Participants:  Casier, Cepas Campos, Gil Montes, Lopez Garcia, Madden, Olaso, Ovegard, 

Pyy, Sola V., Tasset, Vaquero, Zamarron 
 
Group #5 
Chair:   Wahlstrom 
Rapporteur:  Woodhouse 
Participants:  Brosche, Diaz Diaz, Dunge, Fernandez Camblor, Gonzalez Ubieta, Griffon-

Fouco, Martin Marquinez, Odonell, Peña Arenas, Plot, Sendino 
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APPENDIX 5: PRESENTATIONS GIVEN AT THE SEMINAR 

 

5.1 Opening, J.I. Villadóniga, CSN 

5.2 Objectives of the seminar, the draft final report, Björn Wahlström, ORFA 

5.3  Organisation and safety; perspective of licensees, Carlos Perea, NPP Trillo, Spain 

5.4  Regulatory perspectives of organisational factors, Anibal Martín, CSN, Spain 

5.5  Safety and organisational factors; the example of Gravelines, Jean Casier, EdF, 
France 

5.6  The Message from the Top  – A Key Factor in Influencing Safety, Vince Madden, 
Coordination Centre of WANO, London 

5.7  Safe Operation of Nuclear Power in a liberalized Energy Market in Germany, 
Dieter Brosche, Bayernwerk AG, Germany 

5.8  Assessing and Managing Organisational Factors for Safety in British Energy 
Generation, Colin Boyd, British Energy 

5.9  Operation incident at Ringhals - analysis and actions taken, J-O Hultquist, Ringhals 
R4L, Vattenfall Kraft AB, Sweden 

5.10  Research Perspectives on Organizational Stability and Change in the Nuclear 
Power Industry, John Carroll, MIT Sloan School of Management, USA 

5.11 Introduction to discussion groups, Björn Wahlström, ORFA 

 
 


