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The Safety Report (SR) plays a crucial role within the nuclear licensing regime as the principal means 
for demonstrating the adequacy of safety analysis for a nuclear facility to ensure that it can be 
constructed, operated, maintained, shut down, and decommissioned safely and in compliance with 
applicable laws and regulations. It serves as the basis for granting authorizations for the 
commencement of the main stages of the facility’s life cycle as well as decision-making processes 
related to safety. 

Historically, the majority of nuclear safety reports have operated under rather prescriptive regimes, 
with emphasis placed on demonstrations of the robustness of the facility’s design (design safety) 
against prescriptive technical requirements set by the regulatory body, and less attention paid to 
demonstrating the adequacy and effectiveness of Operator’s management system for managing 
risks to daily operation. 

Analysis of underlying causes of accidents in the nuclear industry (TMI, Chernobyl, Davis-Besse) 
increasingly shows that their origin is not in the failure of the front line technical & human control 
systems but in the safety management practices which are supposed to keep them in place. Yet 
recently, the accident at the Fukushima Daiichi NPP showed once again that, in order to better 
identify plant vulnerabilities, it is necessary to take an integrated approach that takes account of the 
complex interactions between people, organizations and technology. 

All of the above is motivating a shift in regulatory approaches towards the adoption of less 
prescriptive (technical based) regimes in favour of more performance-based, goal-setting 
approaches. Thus, if the earlier ‘prescriptive’ regime specified technical details, the most recent 
approaches specify how safety is to be managed by the Operator, reinforcing that it is the Operator 
who has prime responsibility for ensuring the safety of facilities and reinforcing the role of the safety 
management system in ensuring safe operation and managing day-to-day risks to safe operation. 

For an operating facility this means that, apart from “making the case for safety”, there is also a 
need to demonstrate in the SR the “ability” of the operating organization to actively manage safety 
risks through its safety management system, coupled with an in-depth risk assessment. The SR must 
be “fit-for-purpose” by being a practical reference for the use of operations management in their 
day-to-day operations and must be a living document conveying their commitment to safe 
operation. 

As the UK Nuclear Safety Case Forum stated in their recently issued guide Right First Time Safety 
Cases: How to Write a Usable Safety Case, nuclear Safety Cases are rigorous, in-depth and complex 
thus largely reducing their visibility and understanding by operation and maintenance personnel, 
who exercise direct control of the hazards and risks; as well as management, who have direct 
responsibility for ensuring safe operation. 
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If SRs are used to support a new regulatory approach, they must: a) be the outcome of a robust 
safety case production process (the process is as important as the final product), b) account for 
human and organizational factors, c) focus on risk management as opposite to risk assessment, d) 
allow for active workforce involvement and participation, e) be maintained as current, live 
documents) and d) govern the process of continuous improvement in safety. 

Aspects addressed above are of the utmost importance for nuclear power plants but are even more 
challenging for the emerging technologies in industrial and medical applications. The present paper 
explores the possibilities that the Bowtie risk management methodology offers for the creation of 
modern Safety Reports, by increasing their use as an effective tool for managing and communicating 
risks during facilities’ operation. 

Specific examples are given, which demonstrate the means by which the methodology may increase 
the ‘usability’ of an existing operational Safety Report for a radioisotope production facility. 

Overall, the paper aims to show how the Bowtie methodology may help in providing necessary 
evidence s within the Safety Report on how the safety of the facility is being managed by the facility 
owner, in areas such as safety accountabilities, risk assessment and mitigation process, safety 
performance monitoring, measurement and review, management of change, training and education 
and risk communication. 

This may contribute to the demonstration of the effectiveness of the management system for 
supporting the integrity of the barriers which are critically important for ensuring safe operation. 

Finally, a road map is suggested for the production of a Safety Report for a non-reactor facility, using 
the bowtie methodology as part of the process of Safety Assessment which constitutes the main part 
of the Safety Report. 

 

 

  


