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WHAT IS ASNR?

FRENCH NUCLEAR SAFETY AND RADIATION PROTECTION INTEGRATED REGULATOR AND EXPERT 

New institution for civil nuclear installations since january 2025, merge between: 

• ASN – the regulator (decisions to regulate + inspectors) ≈ 500 PEOPLE

• IRSN – the TSO (technical support organisation) the experts + researchers ≈ 1500 PEOPLE

The 2 institutional models with integrated regulatory body exist in the world (e.g. integrated as US NRC,…) as well as independence between regulator and 

TSOs especially in Europe

REGULATORY WORK IN NUCLEAR SAFETY ENGINEERING AND SAFETY MANAGEMENT

4 main jobs : inspect, decide-regulate, assess/expert, research

Expert work to assess key issues on a limited set of topics to upgrade regulation 

300 assessment per year (safety, health, environment)

In nuclear safety, they are mainly done by 15 safety engineering departments from former IRSN
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HOF AND HSS BY ASNR?

A 25 PEOPLE DEPARTMENT IN CHARGE OF HOF EXPERTISE AND HSS RESEARCH (FORMER IRSN):

HOF (human and organisational factors) expertise bureau since 1980’s (10 HOF specialists/experts) ➔ next slides

HSS (human and social sciences) research laboratory since 2012 (10 HSS researchers)  

• normal operations (competencies, safety culture, risk analysis, learning), 

• degraded situations (emergency, crisis, business continuity, post-disaster), 

• risk governance (expertise and regulation work for risks of flooding, seismic, severe accident, and in HOF)

5 HOF SPECIALISTS IN CHARGE OF SAFETY MANAGEMENT REGULATION AND INSPECTION (FORMER ASN):

Related to different type of nuclear installations (energy production, fuel cycle, research reactors, radiotherapy)

Translate expertise reports and recommendations into regulations and guidelines for inspections

Conduct several HOF inspections per year (competencies, operations, maintenance, subcontracting, learning, safety independence…)
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HOF EXPERTS BUREAU TO ASSESS SAFETY MANAGEMENT PRACTICE

BFOH’S TEAM

10 HOF specialists (ergonomics, psychology, sociology, 

management, engineering)

≈ 400 expertise reports for 40 years (10 per year)

• small (several working weeks in a few months), 10 

interviews, visit (e.g. HOF in design), 5 pages

• medium (several working months in 9 to 18 months), 20-

50 interviews, 5 days of work observation, 20 pages

• big (several years of work within 2-3y, 75-150 interviews, 

20-70 days of work observation, 100-200 pages

Focus is on practice and daily safety management ➔ not 

auditors, nor inspectors

Entry point : daily work (activity, tools, situations) + micro-

meso-macro links towards management (safety, HR,…)

All french Nuclear Basic Installations (≈150) + supply 

chain/engineering and all life cycle 

A HISTORICAL EVOLUTION

(1980’s) Human error & factors, MMI ➔ (90’s-2000’s) 

Organizational factors, safety management and culture ➔

(2010’s) Resilience, crisis, continuity of activity
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ASSESSING DAILY MANAGEMENT OF SAFETY : MAINTENANCE CASE

HOW TO ASSESS SAFETY MANAGEMENT IN COMPLEX AND 

LARGE SOCIOTECHNICAL SYSTEMS?

Large and distributed organisations

• 23 000 EDF workers for nuclear operation + 10 000 engineers in design

• 23 000 workers in 400 subcontracting companies

➔ complexity, diversity, variability…

Case of maintenance and refueling outages

• Duration : 1, 2, 3 to 6 months

• Number of activities : 5000 to 10 000 to 20 000 

• Number of workers involved: several hundreds

➔ Key issue for experts : scope of expertise ➔ framing and focusing on 

key safety management issues

METHODOLOGY OF ORGANIZATIONAL ANALYSIS ➔

ASSESSMENT OF SAFETY MANAGEMENT EFFICIENCY

Review of events, accidents, benchmark in US/Canada on outage control 

centres and scientific literature to prepare and frame scope of expertise

≈ 3000 documents, 10 technical meetings

3 NPPs : 150 interviews, 70 days of work observation

➔ Still a sampling strategy !
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USE OF HOF KNOWLEDGE TO FRAME SCOPE OF EXPERTISE 

(SHS LITERATURE, PATHOGENIC ORGANISATIONAL 

FACTORS OF ACCIDENTS, HRO, IAEA-OECD GUIDELINES,…)

My PhD ➔
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PHASES OF AN OUTAGE : PROJECT MANAGEMENT AND LEVEL OF 
DECISION-MAKING
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CONCLUSIONS : ACTIONS REQUIRED ON LEVERS OF KEY 
INFLUENCE FACTORS

15 RECOMMENDATIONS
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OUTAGE 
MANAGEMENT

FACING TYPOLOGIES OF 

UNEXPECTED SITUATIONS

5 CATEGORIES ACCORDING TO 

3 CRITERIA: 

criticality (frequency/severity) 

sociotechnical complexity of dealing 

with it 

prior availability of a solution
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OUTAGE 
MANAGEMENT

FACING VARIABILITY

Changing conditions on 4 

organisational levels

VARIATIONS OF 

DIFFERENT 

UNCERTAINTIES

Random, statistic, 

qualitative, combination, 

time, political,…
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SCOPING RISK OBJECTS 
FOR INVESTIGATION

HOF EXPERT WORK TO LAUNCH INVESTIGATION

Have to justify the scope of investigation with regards to 

the stakes

MANAGEMENT OF CHANGE (MOC) SELECTED AS 

A RISK OBJECT / THEMATIC TO ANALYSE : WHY?

Context : several changes made by nuclear power plant 

operator (EDF) 

Experts remember = echo with a story fragment of NASA 

space shuttle Columbia accident (2003) : « torrents of 

change »

HOF experts produced a scientific communication on 

lessons from accidents with MOC as a root cause to 

prepare grid of reading/analysis

Used a reference in text and this scheme to map the 

accumulation of changes

Artefact useful to translate and communicate the risks

Assumption that it leads to organisational instability was 

confirmed during investigation ➔ recomendation to 

reduce pace and multuplicity of changes, to analyse side-

effects and sabilise organisation
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ASSESSING RISKS MANAGEMENT DESPITE UNCERTAINTY: E.G. 
SAFETY IN TRADE-OFFS

ORGANIZATIONAL STRUCTURE CHOICES WHICH SET CONDITIONS 

TO ENABLE TRADE-OFFS 

that integrates several goals (production, safety, radiation protection) but that 

remain acceptable from safety standpoint 

But, in some daily situations (not an ad-hoc safety committee): 

RISKS OF «INAPPROPRIATE INTERACTION» (E.G. INVERSION OF 

THE BURDEN OF PROOF)

An outage project that should serve and provide departments

• with adequate safety justifications required / instead of asking

• the departments to provide justifications for « unsafe » judgment

Potential drift: from the « challenge » of departments to the downplay of their 

expertise and responsibility

The stakes around new maintenance activities to be added: 

• the outage project does not welcome/want them (sometimes), and request the 

department to be « extra-lucid » ; in return, the department protects itself and 

ask the outage project to justify

➔ Doubts which do not always fall on the safety side 
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HOF EXPERT WORK FOR ORGANISATIONAL 

DIAGNOSIS / SAFETY ASSESSMENT

Safety judgment with cases and references (proofs?) to 

prove either failure risks or robustness/reliability/resilience

EXAMPLE OF USE OF LESSON FROM ACCIDENT

Experts remember = echo of a concept “inversion of burden 

of proof” evidenced in 2 NASA space shuttle accidents

Picture of Challenger accident during presentation served as 

an artefact to link the diagnosis and pathology

Text in the report that explains the reference

➔ Led to a recommendation to study those daily situations 

where such risks can occur and identify levers
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DISCUSSION AND CONCLUSION (1/2)

THE CHALLENGE OF ASSESSING SAFETY MANAGEMENT IN COMPLEX ORGANISATIONS AND SOCIOTECHNICAL 

SYSTEMS

Not auditing paper/SMS, nor inspecting with guidelines, rules, regulations to find deviations ➔ assess real practices to find 

lever/influence factor to regulate

Importance of means of investigation to collect and analyse data (stable staff and team, 2year duration, supervision) independently 

from operator

Big picture is impossible on such large scale systems ➔ importance of scoping most important safety issues (time to prepare), accept 

sampling

Entry point remains work at different levels and link micro-meso-macro to assess efficiency of management

Empirical part (several stories of activity, decision-making) is key to provide evidence for expert  judgment and institutional validation 

and generalization

Transposition / transferability of HOF / organisational lessons (accidents/HRO) : echoes of complexity effects of Paddington accident 

(1999)/Columbia (2003) in nuclear maintenance case (2013) and of Bretigny-sur-Orge (2013)
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DISCUSSION AND CONCLUSION (2/2)

HOF EXPERT WORK :  INTEREST OF A DECONSTRUCTIVIST PERSPECTIVE ON HOF WORK TO ASSESS SAFETY 
MANAGEMENT

Knowledge (frameworks + narratives) from accidents, HRO, HSS were useful to scope investigation + expert judgment for diagnosis + 
to convince and doubt of dominant discourse

Adapt knowledge references all along the investigation (framing, diagnosis, convince) when needed ≠ conformity to 
rules/refential/guidelines

Expertise work is a project of knowledge, generating new knowledge and learning (Rolina,2008) but facing limits of investigation (post-
modernism) ➔ humility of recommendation and subsidiarity to workplace actors

Attention is shaped by 4 processes of social construction of risks in interaction (evaluation, expertise, management, regulation) with 
reputation issues

Risks of risk management (Power, 2004) ➔ selecting risk objects implements a performative framework (tools/artefacts) that translate 
uncertainties

New theories in organisation and management and beyond since 2000’s underline activity/practice, organisational processes, 
sociomateriality were helpful to deconstruct expert work beyond sensemaking (Weick, 1979, 1995) : 

Situated activity (Suchman, 1987), practice (Schatzki, 2000) ; organisational processes (Langley and Tsoukas, 2013) ; Heterogeneous 
engineering (Latour/Law, 1987), Weaving (Gherardi, 2006), Entanglement (Pickering, 1993) of Knowing (Nicolini et al, 2003) in Riskwork (Power, 
2016; Maguire and Hardy, 2013; Mayer, 2017) ; relational theory of risk (Hilgartner, 1991 ; Boholm and Corvellec, 2011) 
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THANKS FOR YOUR ATTENTION

ANY QUESTIONS?

nicolas.dechy@asnr.fr

https://www.researchgate.net/profile/Nicolas-Dechy
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EXAMPLE OF « KNOWLEDGE OF ACCIDENTS » : GRID OF READING 
FOR HOF EXPERTS
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