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1. Introduction

The Three Mile Island nuclear reactor accident in 1979 led to a new approach regarding safety that includes a better consideration of man and his activities. A few years later, with the set up of a group of specialists at Electricité de France and at the Institute for Radiological Protection and Nuclear Safety, a new player appeared at France’s nuclear safety organisation: the assessment expert specialising in human factors (HF). The improvement of man-machine interfaces was one of the first projects undertaken by the HF experts, the majority of whom specialise in ergonomics. A review of the literature and analysis of the archives, [1] revealed that the specialists’ scope of investigation has since increased; so that organisation is also the subject of HF assessment.  However, this area is not one of consensual or established knowledge; neither researchers nor specialists can agree on a model of safe organisation.

What then can we say about effectiveness of HF assessment? How can we define the criteria of effectiveness of a safety assessment production system in this area? The question is the subject of original research based on collaboration between the scientific management centre (CGS) of the Ecole des Mines in Paris and the section for the study of human factors (SEFH) at IRSN. 

To address this question, the CGS team monitors some assessments to which SEFH contributes. In other words, it attends different meetings on framing, technical instruction, reporting, taking notes and collecting related documents (minutes of meetings,…). It carries out additional interviews with different parties involved in assessment in order to ascertain their point of view. A sample of five assessments was defined to cover a varied number of situations encountered by the team of HF experts. The type of facility, the operator and the subject concerned are some of the variables integrated for this choice.

2. The HF assessment production system

The research team has already monitored three assessments. This investigation has led to the proposal of a preliminary characterisation of the "assessment production system" that constitutes SEFH.

Within the IRSN departments dedicated to nuclear safety assessment, two types of population can be found: specialists and generalists. This distinction is quite an old inheritance from the organisation of nuclear safety in France as witnessed by this extract from an article written in 1974 by a former head of department: "Generalists, grouped by reactor system (light water, fast neutron reactors, etc.) are responsible for evaluation of the safety of each of the facilities subject to examination (...).  The experience acquired by these generalists, deals in large part in the development of their judgment. They are, in effect, in charge of constantly keeping all the knowledge acquired on safety in the subsidiary to which the facilities examined belongs up-to-date, and this under both normal conditions and incidental or accidental conditions. To fulfil this mission, the generalists should be concerned with maintaining close relationships with operators. Nonetheless, technical problems posed to generalists by facilities call upon so many disciplines that it is also necessary to have a group of specialists in these disciplines."  [2]. SEFH covers one part of this group of specialists.
Here then is a first source of requests for the SEFH: generalists, solicited by the safety authority, call on SEFH specialists for assessments relating to a facility (commissioning, re-examination of safety, etc..). The SEFH specialists have, for example, contributed to the re-examination of the experimental safety reactor, Masurca, located on Cadarache CEA Center. Initial cooperation between the generalist and the SEFH specialist was needed to set out the framework of the instruction in order to determine the subjects that would be examined.  For example, the organisation of operating experience feedback, operator document management and the quality of interfaces between different actors at the facility have been integrated into the scope of the assessment.  

SEFH specialists can themselves carry out assessments on subjects considered specific to human factors and applicable across several facilities. They are therefore directly requested by the safety authority with which they draw up the framework for the technical instruction in the course of several meetings. This was the case for an assessment covering PWR operating personnel skills management at EdF. During the pre-analysis phase, the discussion addressed questions on which the assessment experts had to provide conclusions, on data gathering and data analysis methods to be implemented and on planning. Possible EdF reactions to instruction methods were envisaged ("Will they accept so many interviews?").  During a framework meeting, HF experts debated with EDF representatives in the presence of  the safety authority in order to agree upon the "scope of the instruction". EDF wanted to exclude certain issues from the instruction: "the assessment covers skills management, not the salary policies of the company. The human resources management should be considered as a contextual element".  This scope accepted by HF experts and the safety authority was ratified by the "framework letter". Five "safety sensitive professions” and three production sites were defined to carry out a survey of practices related to skills management. 

Once outlined, the instruction could start. To assess operators’ skills management, approximately one hundred interviews were held by different HF specialists. A previously-developed question and answer grid for a skills management process served as a guide for the interviews. For the contribution to the aforementioned re-examination of safety, the expert could visit the facility and organise two technical meetings during which the CEA representatives answered a questionnaire. This questionnaire had been prepared by the SEFH specialist, which had validated it together with the generalist directing the assessment.

Once the technical instruction finished, the HF expert wrote up his analysis and drew up some recommendations. A lengthy round of revisions led to a new phase of assessment where successive versions were updated by means of very intense discussions between HF experts and their hierarchy.  

In both cases, the report and the different recommendations formulated by the experts were then sent to the operators who had the opportunity to respond at a final meeting, called a "preparatory meeting". The operators accepted some of the recommendations and committed to implement them. Cases of disagreement were then debated within the "Permanent Group of experts" whose members are selected based on their competence. Some of them are retired; others are still active with an operator or the IRSN. For several years a determination to improve transparency has been reflected in the appointment of foreigners or safety specialists from other fields (e.g. air, rail).  At the end of the meeting, members of the Permanent Group drew up their conclusions destined to the safety authority.  The safety authority is the final arbiter of the process. It is this institution that draws up a follow-up letter that (momentarily) brings the assessment process to an end.  

3. Three types of HF assessment effectiveness

These descriptions, somewhat simplified, on the production process over a period of several months, illustrate the complexity of relations between different stakeholders in French safety assessment, the organisation of which is sometimes described as "French cooking" on the other side of the Atlantic. How then can we evaluate the effectiveness of such a system?

We propose three concepts of assessment to which different effectiveness criteria may be associated: evaluation assessment, action assessment and apprenticeship assessment.

Evaluation-assessment corresponds to the "emergent side" of assessment.  It stops at appreciation of the expert’s report and in particular at its conclusions, by the various parties, particularly members of the Permanent Group. Quite traditional quality criteria can be associated with such a conception of assessment: respect for deadlines, clarity of presentations, volume of reports, and number of recommendations taken up by the Permanent Group. Such criteria may seem superficial, nevertheless it is rare not to hear at the beginning of a meeting of the Permanent Group an observation on the number of pages of the IRSN report. A representative of the safety authority insisted on the importance of respect for deadlines: "efficient assessment should arrive in time to support the Safety authority decision."  Finally, the clarity of presentations is one of the evaluation criteria used by an IRSN official.  Furthermore, the effectiveness of evaluation-assessment increases with the legitimacy of expert judgments. A judgment that is accepted by different expert parties is legitimate: its hierarchy, operators, and Permanent Group experts. Therefore, assessment for which the operator accepts all the requests formulated is efficient according to this concept. 

Two other concepts of assessment support other notions of effectiveness that are less easily to explain. The effectiveness of action assessment is a function of specific changes triggered by expert/operator interaction during the technical instruction on operator representations, indeed on daily operator practices. Two reasons lead us to support such a concept of effectiveness: the operator is the final link in the chain, the person who applies requests with more or less motivation; they are also responsible for the safety of facilities. Despite the interest we show in this concept of assessment, we note that the expert has little visibility over action assessment; it is mainly after they have finished their work that this type of effect manifests itself. Once the assessment was over, the research team met different operators in order to identify the consequences, if any, of the assessment. They sometimes replied, "We have learnt things, we did not think we had such a problem", "we use your report frequently", and sometimes replied "we would have done this anyway, and the request does not change anything".
Finally, the effectiveness of apprenticeship assessment is a growing function of new knowledge acquired by the HF expert. It depends a lot on the relationship between the expert and the operator.  This is particularly the case in the field of human factors where knowledge is incomplete, based on chains of unstable and singular causality (laws often depend on a historical and geographical context) [1]. A demanding encounter with the field is necessary. This feeling is shared by several officials that we met at IRSN: "what is important is that SEFH specialists have hands-on experience." They come under the French tradition of "French cooking" as witnessed by François Cogné, former Chairman of the Permanent Group: "I believe that it is important for safety matters for people responsible for safety to be people with knowledge. (...) Safety is a technique. First and foremost it is a technique. Knowledge of the entire technology of facilities arises from this." [3] The acquisition of this knowledge makes it necessary to set up a close relationship between the expert and the operator.

4. Conclusion

The organisation of nuclear safety in France enables IRSN experts to acquire a detailed knowledge of facilities, knowledge that is particularly crucial in the field of human factors.  It has disadvantages however.  Restriction of means in particular: assessment that requires a close relationship with the field is certainly more costly than simple documentary control.  Furthermore, such organisation is often singled-out or pilloried like a demonstration of the power of a nuclear lobby.  We require a more transparent model in which the expert who is pure and independent will use knowledge to give their opinion. But how can they acquire knowledge without learning?
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