	[bookmark: _Toc466022543][image: ]

	ONR Technical Assessment Guide
Safety cases








ONR-DOC-TEMP-002 (Issue 5.8)
Contents
1.	Introduction	3
2.	Purpose and scope	4
3.	Relationship to licence conditions and other relevant legislation	5
4.	Relationship to Safety Assessment Principles, WENRA Reference Levels, and IAEA Safety Standards and Guides	6
5.	Advice to inspectors	8
Appendix A – Nimrod accident: safety case shortcomings and traps	27
Appendix B – Facility lifecycle and safety case stages	30
Appendix C – Safety case qualities	35
Appendix D – Indicative PSR programme	40
References	41
List of key acronyms, abbreviations and initialisms	43
Document control	44


Safety cases | Issue: 1

Page 1 of 2
1. [bookmark: _Toc233374285]Introduction
This Technical Assessment Guide (TAG) is part of the suite of guidance available to ONR inspectors to assist in their application of the Safety Assessment Principles (SAPs) [1] which are used in the technical assessment of the safety cases for nuclear facilities and in the formation of regulatory judgements.
This TAG has been written with due regard for the relevant legislation, licence conditions and international guidance. The overarching relationships between the TAGs and these areas of legislation and guidance are discussed further in “An Introduction to ONR's technical assessment and inspection guides” [2].
This TAG explains the purpose of safety cases and provides guidance on their scope, content and characteristics, ownership, and how they should be produced, implemented and maintained – including on regulatory expectations for periodic safety review (PSR). It should be used, as appropriate, in conjunction with the Technical Inspection Guides (TIGs) for Licence Conditions (LCs) 14, 15 and 23 in particular, which also provide guidance on safety case production, review and implementation. 
 
[bookmark: _Toc233374286]Purpose and scope
This TAG contains guidance to advise and inform ONR inspectors in the exercise of their regulatory judgment on the adequacy of safety cases and their periodic review. It sets out their purpose and expectations on how they are used, on their overall qualities, on how they may be structured and on what information they should contain. Guidance in the main body of the report is supplemented by information in appendices on specific topic areas. 
The guide should also be used in conjunction with other relevant guidance relating to:
arrangements for the production and modification of safety cases 
(refer to NS-INSP-GD-014 [3]);
arrangements for periodic reviews of safety cases (refer to NS-INSP-GD-015 [4]);
arrangements for the identification and implementation of the conditions and limits necessary in the interests of safety (refer to NS-TAST-GD-035 [5] and NS-INSP-GD-023 [6]);
technical matters as used in safety cases (refer to the relevant subject matter TAGs).
[bookmark: _Toc233374287]Relationship to licence conditions and other relevant legislation 
Nuclear site licence conditions
The regulatory basis for this guide encompasses a number of LCs. 
LC23 (Operating Rules) requires a licensee to produce an adequate safety case in respect of any operation that may affect safety. LC14 (Safety Documentation) and LC15 (Periodic Review) require a licensee to make and implement adequate arrangements for the production of safety cases and for their periodic review and reassessment.
LCs apply where a nuclear site licence is granted to a licensee to operate a nuclear installation under the terms of the Nuclear Installations Act 1965 (NIA). In some instances ONR will assess developing safety cases when a licence has not yet been granted (for example, as part of the Generic Design Assessment (GDA) of new reactor designs); in such situations the same broad principles for safety case assessment may be considered, as appropriate to the situation, to assess the safety of the design.
Other relevant legislation
In addition to LC requirements, safety documentation may be required by other legislation, such as the Ionising Radiations Regulations 2017 (IRR), the Radiation Emergency Preparedness and Public Information Regulations 2019 (REPPIR), the Management of Health and Safety at Work Regulations 1999 (MHSWR) or the Control of Major Accident Hazards Regulations 2015 (COMAH). Where appropriate, safety cases may include or reference supporting information or assessment produced to satisfy other legal requirements, in line with a graded approach to safety and to avoid unnecessary duplication.
Radiological safety is not unique to nuclear licensed sites and work with ionising radiation occurs in a variety of non-licensed industrial, medical and educational locations, where risks are managed primarily through radiation risk assessments produced under IRR and MHSWR. Where similar work occurs on a nuclear licensed site (and where there is no significant impact on nuclear safety) then meeting these IRR and MHSWR requirements is usually sufficient to meet the LC23 requirement for an adequate safety case. 
Sections 2 and 3 of the Health and Safety at Work Act 1974 (HSWA) places duties on employers to ensure, ‘so far as is reasonably practicable’ (SFAIRP), the health, safety, and welfare of their employees and that other persons are not exposed to risks to their health and safety. This is also referred to as reducing risks to ‘as low as reasonably practicable’ (ALARP). Where risks relate to nuclear safety, ONR expects the dutyholder to show it has discharged these duties via the safety case. 
[bookmark: _Toc233374288]Relationship to Safety Assessment Principles, WENRA Reference Levels, and IAEA Safety Standards and Guides
SAPs
The SAPs [1] provide guidance to inspectors on the assessment of safety cases in support of regulatory decisions. The SAPs include a section on the Regulatory Assessment of Safety Cases with principles SC.1 to SC.8. 
These principles encompass: safety case processes and outputs (SC.1 and SC.2); safety case lifecycle, qualities, content and implementation (SC.3 to SC.6); and safety case management (SC.7 and SC.8). SAPs ST.5 and ST.6 extend these principles to take account of other hazardous facilities on or off the site, and interactions between facilities on multi-facility sites. 
Inspectors should consider the principles proportionately, commensurate with the hazards present. 
Other SAPs that are relevant in the production and implementation of safety cases include the principles on Leadership and Management for Safety (LMfS). These SAPs cover the aspects of safety culture, resources, competences, the use of contractors, decision making and the effectiveness of managing, auditing, reviewing and being a learning organisation. 
These attributes are fundamental to the successful production, implementation and maintenance of safety cases.
The SAPs contain further specialised principles relating to technical matters of relevance to the safety case (for example, engineering principles, human and organisational factors, radiation protection, fault analysis, etc.).
WENRA Reactor Safety Reference Levels
The objective of the Western European Nuclear Regulators Association (WENRA) is to develop a common approach to nuclear safety in Europe by comparing national approaches to the application of IAEA Safety Standards. Their Safety Reference Levels (SRLs) [7], which are primarily based on the IAEA Safety Standards, represent good practices in the WENRA member states and represent a consensus view of the main requirements to be applied to ensure nuclear safety. In particular, ONR recognises that the WENRA SRLs developed for civil nuclear reactors, waste and spent fuel storage, and radioactive waste treatment and conditioning are considered to be a source of potential good practice.

Some key aspects of the safety case are addressed in WENRA’s report on reactor SRLs for existing reactors, Issue N, “Contents and Updating of Safety Analysis Report”. Issue N provides some useful guidance and has been taken into account in this TAG.
IAEA Safety Standards
The International Atomic Energy Agency (IAEA) General Safety Requirements (GSR) Part 4 “Safety Assessment for Facilities and Activities” [8] state that safety assessments are to be undertaken as a means of evaluating compliance with safety requirements (and thereby the application of the IAEA fundamental safety principles) for all facilities and activities and to determine the measures that need to be taken to ensure safety. The safety assessments are to be carried out and documented by the organisation responsible for operating the facility or conducting the activity; they are to be independently verified and are to be submitted to the regulatory body when required as part of the licensing or authorisation process. Guidance on the format and content of the safety assessments for facilities provided in the related IAEA safety guides (for example, [9] and [10]) has informed this guidance. 
Further IAEA Specific Safety Requirements (SSRs) and Guides (SSGs) provide guidance on management of safety for specific facilities/activities which will inform the safety case; for example:
Safety of Nuclear Fuel Cycle Facilities, SSR-4 [11];
Periodic Safety Review for Nuclear Power Plants, SSG-25 [12];
Safety of Nuclear Power Plants: Design, SSR-2/1 (Rev 1) [13]; and,
Safety of Nuclear Power Plants: Commissioning and Operation, SSR2/2 (Rev 1) [14]. 

[bookmark: _Toc233374289]Advice to inspectors
The definition of a safety case 
A safety case is a structured argument, supported by evidence, to justify nuclear safety during each lifecycle stage of an installation. The term ‘safety case’ is used throughout this document to encompass the totality of the documentation developed by a designer, licensee, requesting party or other dutyholder to demonstrate this (including radiological safety and the safe management of radioactive waste as appropriate), and any subset of this documentation that is submitted to the ONR.
A safety case should demonstrate the nuclear safety of the relevant facilities and activities within its scope to the standards required by the law (including that risks have been reduced ALARP). It should interact and interface, as appropriate, with the cases relevant for the protection of the environment, radioactive transport, the safeguarding of nuclear material, the security of said facilities and activities and the safety arrangements for nuclear site health and safety (where these are not otherwise included). The principles presented in this document relate only to nuclear safety.
A safety case may be used in reference to a site, a facility, part of a facility, a modification to a facility or to the operations within a facility, or to one or more significant issues. If multiple safety cases exist across a facility or site, the interfaces between them should be clear, and a site-wide demonstration of safety should be evident (there may be an overarching safety case, but this is not a requirement – refer to section 5.7.6).
ONR inspectors should be mindful of the extent of their legal vires and professional knowledge when considering submissions that combine nuclear safety with other requirements (for example, environment, security, safeguards, transport and nuclear site health and safety) and should consult with other ONR inspectors or other regulatory bodies (such as the Environment agency) as appropriate.
The purpose of a safety case
A safety case should provide the dutyholder with the information required to ensure that it can deliver and maintain nuclear safety. It should demonstrate how relevant legal duties and requirements have been met, including the duty to reduce risks to ALARP and, for nuclear site licensees, to meet the relevant LCs. 
A safety case should be written to meet the needs of the dutyholder, as the owner and prime user of a safety case, but should also allow for independent review, which may include regulatory assessment.

Safety cases are not a means to an end: they exist to deliver safety and should be focussed on this goal. They should avoid unnecessary complexity and should not deal in matters that are not relevant to the delivery of safety outcomes. In the Ladbroke Grove Rail Inquiry, Lord Cullen noted that safety case regimes should “encourage people to think as actively as they can to reduce risks.”
Safety case ownership
Safety cases are owned by the dutyholder (SAP SC.8), as it has the overarching legal duties. An authority for preparing, maintaining, implementing and reviewing safety cases should reside with the competent persons within the dutyholder’s organisation, typically those with direct responsibility for safety within the organisation. Whilst these persons might be referred to locally as a ‘safety case owner’ (or similar title), the legal responsibility to produce an adequate safety case remains with the dutyholder. 
Ownership and responsibility require: 
an understanding of the safety case, the standards applied in it, its assumptions and the limits and conditions derived within in;
the technical capability to understand and act upon the safety case work produced by others, setting the scope and oversight for the supply chain (refer to NS-TAST-GD-049 [15]); 
the ability to use the safety case to manage safety and ensure that the risks from activities are ALARP; and 
that users of safety cases be involved in their preparation to ensure that they reflect operational needs and reality.
Any significant changes in responsibility for a safety case are important to safety and so need to be properly managed and controlled in accordance with LC arrangements. The authority responsibility for a safety case is likely to change in line with the different stages of the facility lifecycle (for example, at the design stage, ownership could be within a project team). Such changes should be managed through a formal process with clear handover, and acceptance, of responsibilities.
Some dutyholders may separate the internal responsibilities for the safety case ‘owner’ and the safety case ‘process owner’. It is expected that the process will ensure delivery of adequate safety cases as described in this document. Further guidance is available on: (i) the safety case process is provided in NS-INSP-GD-014 [3]; (ii) responsibilities of process owners in NS-INSP-GD-017 [16] and (iii) management systems in NS-TAST-GD-111 [17].
A safety case should be transparent as to where and how it has made use of artificial intelligence if this has been used (including safety significant use in, for example, drafting safety case text, compiling safety case arguments or in use in safety analysis). The dutyholder should apply appropriate oversight to ensure itself that any material generated using artificial intelligence is appropriate for its intended purpose and that safety is assured.
Through-life safety
Across the stages of a facility’s life, safety should be underpinned by a valid safety case that takes into account the implications from previous stages as well as looks forward to future stages (SAP SC.3).
The safety case should address how hazards are to be controlled before any associated risks materially exist. Lifecycle stages are stages in the evolution of the facility, such as design, construction, operation, defueling and decommissioning. For licensed sites, safety case lifecycle evolution may be broadly aligned with site arrangements under LCs 19 to 22. 
The safety case for each stage should define what the safety objectives are, building on the justification for previous stages, and show that the requirements and safety intent for subsequent stages will be achieved. 
Any assumptions or constraints that apply in subsequent stages should be captured in the case where they are identified. Similarly, any lessons learned during the production, including the production process, should be carried forward to later stages.
The specific content and depth of information in a safety case for any stage should be commensurate with the nature of the particular stage and inter-relationships with other stages and in line with a graded approach to risk. 
In the early design stages a safety case will be more a statement of future intent, claims, and principles, whereas a safety case for operational stages should have fully-developed arguments and evidence to support its claims. 
A safety case should be proportionately cognisant of the requirements for radioactive waste management and decommissioning in all lifecycle stages. A detailed decommissioning safety analysis may not be practicable in the early life of a facility, but an outline strategy demonstrating how this will be developed is expected.
Development of a safety case should be an iterative process, and ideally should be undertaken in step with the design (this may differ when developing a safety case for an existing design). Examples of key stages in the lifecycle for a new facility, its safety case and their purpose are shown in Appendix B. An adequate safety case should be achieved before the project commences to the next stage to provide confidence that safety requirements appropriate to that stage can be met. For example, confidence is needed that the civil structure will deliver the required safety functions and that the physical layout does not preclude safe operation before construction begins. ONR’s permissioning strategies will consider where there is a need for confidence in the design at particular points in the lifecycle.
In practice, the sub-division of the stages of safety case evolution will depend on a number of factors including: the nature of the facility in question, precedent, regulatory expectations and dutyholder requirements. These examples are illustrative and in practice some stages may not be required or may be combined in accordance with the facility safety case strategy. Similarly, for complex installations, further sub-division of stages may be beneficial.
Changes to a safety case occur throughout the lifecycle of the facility for a number of reasons, including: plant modification, revised fault analysis, unplanned examination, inspection, maintenance and testing (EIMT), etc. and can either result in permanent or temporary change. All changes need to be managed properly by the dutyholder in line with its arrangements.
The objectives of a safety case
SAPs SC.4, SC.5 and SC.6 contain a number of elements that describe the content of a safety case – not in terms of specific items, but in terms of what kind of information should be contained and what the objectives are of the different components that make up the case.
In delivering the overall purpose of a safety case (supporting the delivery of nuclear safety) a safety case should:
Set-out the safety claims that support the overall demonstration of nuclear safety, together with logical and coherent arguments that underpin these claims, alongside providing or clearly referencing the basis of evidence. 
Accurately and realistically reflect the proposed site, facility or activity, including processes, materials, inventory, design and operation, etc.
Undertake comprehensive and systematic analysis to ensure a sound understanding of the site, facility or activity and its physical and chemical processes, engineering performance, the management and human aspects of its operation, failure modes and dependencies, etc.
Undertake comprehensive and systematic fault analysis to identify all the significant plant faults, and internal and external hazards, their likelihoods and consequences. 
Use the above to identify the safety functions that need to be delivered and demonstrate that these can be achieved through the application of sound engineering, human and organisational practice in the design, build, operation and management of the facility (such as described in the ONR SAPs and other sources of potential good practice). 
This should cover all modes of normal operation as well as during fault and accident conditions and with appropriate regard to the facility’s lifecycle. 
Demonstrate that the risks and radiation exposures arising from the site, facility or activity are within any applicable legal limits and reduced ALARP. NS-TAST-GD-005 [18] provides overarching guidance to ONR inspectors on assessing whether risks have been reduced ALARP and is complemented by wider ONR guidance on specific technical matters.
Demonstrate, as applicable, that other legal duties and requirements have been discharged (for example, with regard to nuclear site licence conditions or legislation such as REPPIR or IRR).
Demonstrate that radioactive waste management and decommissioning are addressed in an appropriate manner.
Provide the basis for the safe management of people, plant and processes (for example, a safety case should consider safety culture, management and staffing levels, training requirements, maintenance requirements, limits and condition of operation, operating instructions and emergency preparedness);
Consider the interfaces and interaction with other sites, facilities and activities (be those within or outside of the licensee’s control), services (such as power or water supplies, communication etc.) and external organisations (such as emergency services, local authorities, etc.)
Identify any implementable requirements that rise from the items above, such as any safety limits or conditions (operating rules), EIMT requirements, plant surveillance requirements, etc.
Identify and consider areas of significant optimism, uncertainty or weakness. A safety case should:
present a balanced view of the level of knowledge and understanding, and the resultant risks;
provide a proportionate justification that includes appropriate conservatism and allowance for uncertainty, but without the aggregation of undue over-conservatism or excessive pessimism;
clearly identify potential weaknesses in the design or the safety case, and any mitigating measures that have or could have been  applied to address them;
make clear how any outstanding safety significant issues are being, or will be, addressed.
Safety case characteristics
An adequate safety case should achieve a number of characteristics that reflect the objectives described above. These are identified either directly or indirectly by a number of SC SAPs.
A safety case should be:
Accurate: accurately representing the plant, people and processes;
Usable: accessible to and understandable by all of its users, with a logical structure, clear language and available references;
Complete: considering all activities, modes of operation, faults and hazards, safety functions, safety measures and legal requirements;
Evidential: underpinned by verifiable evidence to support sound and clearly articulated arguments to support the safety claims;
Robust: using a graded approach and applying sound safety principles and philosophies (such as defence-in-depth);
Integrated: including interactions and dependencies with other facilities and services, and interfaces with the cases for other purposes;
Balanced: recognising strengths, weaknesses, optimism, conservatism and uncertainty;
Forward-thinking: considering safe operation for the lifetime of the facility including radioactive waste management and future decommissioning;
Implementable: identifying the things needed to implement the case and deliver the safety claims in practice.
Appendix C provides more detail on each of these qualities, alongside the typical expectations as to how these are achieved as well as examples of the symptoms of where a safety case can be deficient.

Safety case content and organisation
Content
The content of a safety case will vary depending on the nature of the case. Table 1 shows the types of information, analysis and substantiation that typically might be included in a safety case (specific terminology will vary between dutyholders). This is illustrative and not intended to be exhaustive or representative of all safety cases.
[bookmark: _Ref232524775]Table 1 - Typical content of a safety case (this is illustrative and not prescribed)
	Definition of safety (safety case inputs)
	Demonstration of
safety
	Implementable requirements (safety case outputs)

	For example:
· Company safety policy 
· Safety philosophy
· Applicable safety and engineering standards 
· Applicable methodologies
· Quality requirements 

	For example:
· Description of facility design and operation
· Identification of safety functions
· Identification and substantiation of safety measures (engineering and human claims)
· Fault and hazard analysis
· Radioloigcal safety assessment
· Waste management and decomissioning assessment
· Assurance of quality and maintainability
· Demonstration risks reduced ALARP
	For example: 
· Safety limits and conditions (operating rules)
· Safety limit and condition surveillance
· Plant configuration management
· EIMT requirements
· Operating instructions
· Training requirements
· Emergency plans


	Monitoring and maintenance (safety case maintenance)

	For example:
· Safety case safety case production, implementation, management and periodic review arrangements
· Response to operational experience feedback
· Reliability and performance reviews

	Interactions, constraints and influences

	For example:
· Interface to other safety cases
· Interface to the cases, documentation or plans as needed, as applicable, for security, site health and safety, safeguards, radioactive transport, environment, etc.


Safety case scope
A safety case should clearly define its own scope. This should cover:
the scope of the site(s), facility(ies) or activity(ies) covered;
any limitations to its validity (including time periods, assumptions or other constraints or conditions);
boundaries of the case (for example, in terms of processes, management/oversight or physical interfaces/connections);
lifecycle assumptions.
If a safety case is broken down into different facilities or activities, the scope of each part and interfaces between them should be clear. 
Reasoning: claims, arguments and evidence
ONR’s expectation is that a safety case should clearly set out the trail from safety claims, through arguments, to evidence:
Claims are assertions that are shown to be verifiably true with appropriate confidence. An example of a safety claim might be: 
“the fuel maintains its integrity as a barrier to fission product release in normal operation and anticipated faults”. In some cases, claims may be hierarchically structured, with high-level claims supported by lower-level claims reflecting the detail as necessary.
Arguments are the reasoning by which the safety claims are logically underpinned and justified. Arguments provide the link between the claims and the supporting evidence. The case should state any assumptions, limitations and provide context.
Evidence is the body of facts and information that substantiates the arguments and claims made. It should be of sufficient quality, commensurate with the magnitude of potential risks and complexity of the case. Key safety claims are often supported by multiple arguments and different types of evidence. Examples of evidence are: safety and engineering analysis calculations, code validation reports, operational experience, experimental/test results and human performance data.
Some dutyholders may choose to explicitly identify safety claims and set out a document structure for supporting arguments and evidence; however, ONR does not prescribe a particular approach to the presentation or terminology. Inspectors should not insist upon the use of any specific approach or notation but focus on the fundamental expectation: whether safety is demonstrated through logical argument supported by evidence.
Documentation structure 
A safety case should be logically structured to be accessible, usable and understandable to those who need to use it (SC.2, SC.4 and SC.6), including:
operators, maintainers and others who interact directly with the site, facility or activity;
supervisors and managers who rely upon the safety case for accurate and objective information to make informed decisions; 
technical or engineering staff who write and maintain the safety cases.
All the relevant users of a safety case need to be represented at the appropriate points within its development, implementation and maintenance.
Safety cases are typically made up of multiple documents, structured so that information is accessible according to the needs of its users. A hierarchical approach can allow key aspects of the safety case to users and decision-makers to be highlighted. The language, terminology and detail expected at each level should be understandable to their target audience. IAEA guidance for the safety analysis report for new nuclear power plants in SSG-61 [9] represents one potential approach; however, ONR is not prescriptive as to how this achieved.
An overall safety report typically sits at the apex of the structure. It sets-out the claims and high level supporting arguments. It usually includes a high level description of the facility and its operation and summarises the main hazards, safety functions, safety measures, residual risk and overall position on legal compliance (including whether risks are reduced ALARP). It should be meaningful if read in isolation as well as providing the main entry point and clear links (‘sign-posting’) to the rest of the safety case. In some cases (for example, multi-facility sites) there may be multiple facility safety reports that sit immediately beneath the overall safety report. 
The overall safety report may be supported by multiple ‘legs’ of more detailed claims and argument, e.g. in relation to sound facility design, sound build/construction and sound operation; however, this is not prescribed and dutyholders should build the case as appropriate to their circumstances.
A dutyholder’s position on what documents it describes as being within a safety case can vary. Inspectors should make their opinion on the adequacy of the safety case based on the available information, irrespective of exactly how and where it is presented. 
Figure 1 illustrates the hierarchical structure of a typical safety case.

Overall safety report
Individual facility/activity reports
Scope
Overall ALARP argument
Design and assessment
Safety assessment
Radioactive waste management
Decommissioning
ALARP in design
Operation 
Management system
Operating instructions
Operating rules
Maintenance schedule
Training
Emergency arrangements
Build 
Quality assurance
Design configuration control
Safety function substantiation
EIMT requirements

Supporting Reports, Records and Other Evidence
Analysis reports          Experimental data          Performance data
Operational records          Build and QA* records          DAP/SQEP* appointments
Code verification and validation          EIMT records          Training records

[bookmark: _Ref232524965]Figure 1 - Example of a typical safety case document hierarchy. 
* QA = Quality Assurance, DAP = Duly Authorised Person, SQEP = Suitably Qualified and Experience Person
Safety case strategy document
For more complex projects, a safety case strategy document can support effective planning and early stakeholder engagement. It can cover a range of topics including the safety case production schedule, structure, lifecycle aspects, management of assumptions and uncertainties, aiding both safety case production and implementation. It can also support the strategy for safety case maintenance (SAP SC.7).
[bookmark: _Site-wide_safety_cases]Site-wide safety cases
For sites where there are multiple facilities, the dutyholder may choose to produce separate safety cases for specific facilities or activities together with a site-wide safety case. The site-wide safety case should integrate the claims made in the individual safety cases, and consider dependencies and common claims to underpin the safety of operations for the whole site (also see SAP ST.6).

The Siting (ST) SAPs discuss interactions between neighbouring nuclear facilities, as well as any other hazardous installations on or off the site that might be affected by an incident at the nuclear facility. Damage to other installations or transport/utility infrastructure may exacerbate the consequences of accidents or impact upon the emergency response, and so could challenge reasonable practicability arguments in the safety case. The extent to which this is covered in the safety case should be proportionate to the hazard and risks. Where relevant, common cause effects should be considered within the analysis. 
The site-wide safety case may also cover ‘whole dutyholder’ aspects such as safety management, safety culture and organisational capability (refer to the LMfS SAPs [1] and IAEA GSR Part 2 guidance [19]). These topics should be addressed, as appropriate, in facility safety cases but the site-wide case might be used to demonstrate that the dutyholder has an adequate organisational structure and resources, safety policy and safety management arrangements to manage interactions between facilities and operate the whole site safely.
Safety case management and review 
SAP SC.7 states that a safety case should:
be actively maintained throughout each of the lifecycle stages;
be reviewed and updated regularly; and
provides examples of factors which might prompt an update to a safety case. 
Safety case maintenance
Day-to-day changes to a safety case should be done in accordance with the dutyholder’s appropriate change control process (for example, LC19, 20 or 22 arrangements). These should ensure that changes to safety case documentation are properly undertaken and that any resulting changes in implementable requirements (for example, changes in operating rules, instructions, EIMT, training, etc.) are properly carried-out.
Further guidance on inspecting the management of modifications (including the safety case) for facilities under construction and operational plants is given in NS-INSP-GD-020 [20] and NS-INSP-GD-022 [21]. 
Documentation which no longer forms part of a current safety case, or which has been superseded, should be identified and archived. This information may still form part of the formal record, and remains subject to the arrangements made under LC6. 
The purpose of periodic safety reviews
LC15 requires that “the licensee shall make and implement adequate arrangements for the periodic and systematic review and reassessment of safety cases”. The vehicle for this review is usually known as a periodic safety review (PSR). The purpose of the PSR is to determine, by means of a comprehensive, systematic but proportionate assessment:
the extent to which the facility aligns to current national and international standards; 
the extent to which the safety documentation remains valid and implemented;
The adequacy and efficacy of the arrangements and structures, systems and components (SSC) in place to maintain safety until the next PSR or the end of life (which may include decommissioning).
safety improvements to be delivered.
Just like the safety case, a PSR should primarily be of value to the dutyholder as an integral part of the its approach to risk management. 
It should be documented and structured to be accessible and useful to the different users within the dutyholder’s organisation. The PSR should also be written to allow for independent review, which may include regulatory assessment to confirm LC15 compliance.
The process should be owned and led by the dutyholder. The review should be wide ranging, open minded and challenging. It should not be simply an assertion of the safety of extant processes and procedures. It should be a proportionate consideration of where improvements to safety can be made. The review needs to encompass organisational and safety management systems (people and process) aspects as well as the technical aspects of the plant.
The detailed scope and structure of a PSR are matters for the dutyholder to determine; however, an example of what we consider to be good practice is set out in this TAG based on international expectations (particularly [12]).
PSR scope
IAEA Specific Safety Guide SSG 25 [12] recommends the following safety factors are considered by the PSR:
plant design; 
actual condition of SSCs important to safety;
equipment qualification;
ageing, degradation and obsolescence management;
fault analysis;
operational experience (both in relation to the facility and worldwide);
leadership and management for safety;
organisation, the management system and safety culture;
emergency arrangements;
radiological impact on the environment.
The dutyholder may choose to use its review process to examine other matters, such as environmental protection, nuclear safeguards, radioactive transport, security and conventional health and safety. When reviewing a PSR delivered under LC15, inspectors should focus on nuclear safety.
For multi-facility sites, the scope of the PSR will need to take into account site-wide services and any other matters important for the safety of facilities that are not included in the facility PSRs. This may include interactions with a site wide PSR if relevant.
The PSR should review and justify the continuing adequacy of the dutyholder's organisation. The PSR should consider if the dutyholder's organisational structure and resources available to it are adequate for its current and future needs, including benchmarking with other organisations where appropriate.
For dutyholders with several sites or facilities, one way to achieve the appropriate coverage could be to produce a ‘Corporate PSR’ to review the organisation-wide aspects. The site or facility specific PSRs could then refer to and draw upon the information in this Corporate PSR and review how well the company policies, standards etc. have been implemented at the site or facility in question.
The PSR should consider how the safety case continues to deliver the safety functions required of the site or facility over the future projected lifetime and legacy of the facility. This applies in particular to radioactive waste stores and to other facilities in which much of the hazard cannot simply be removed by ceasing operation.
PSR principal tasks
The principal tasks associated with a PSR can be summarised as follows:
Systematically review the documentation that constitutes the current safety case in a proportionate manner to confirm that it remains adequate. 
Where necessary, update and revalidate the safety case as appropriate to cover the period of operations up to the next PSR. It should be noted that significant changes in the scope or type of operations covered by the facility may be planned for the future. These changes will be covered under the LC22 arrangements for modifications as and when they occur. The extent of such reviews/safety case updates will be dependent upon the deficiencies identified and the extent to which the safety case documentation has been kept up to date, for example, the inclusion of modifications, dose data, lessons learnt, etc., since the last periodic review.
Systematically review the plant and its SSCs and confirm their adequacy, efficacy and condition. The review should also cover a forward look for the period up to the next PSR and confirm any known, or identify new, ageing and degradation mechanisms, the availability of manufacturer’s on-going support, availability of spare parts, etc. 
Systematically review arrangements and practices including for leadership and management for safety (LMfS). This should be a self-critical review of its implementation at facility level, not just a description of the corporate processes and documentation (standards, expectations, procedures, manning levels, retaining knowledge, duly authorised persons (DAPs)/suitably qualified and experienced persons (SQEPs), etc.).
Look forward over planned future operation for at least the next ten years, and systematically review the whole of the remaining life of the facility, including post-operational clean-out (POCO) and decommissioning. 
Through the reviews provide evidence of the adequacy of the arrangements and safety measures that are in place to ensure safety, including through the identification of findings, both positive and negative:
Positive findings (strengths): Where the standard of risk control is equivalent to the outcomes expected from implementing relevant good practice (as established in the appropriate codes, standards or industry practices as relevant to the situation) has been achieved. 
Negative findings (deviations or shortfalls): Where the current standard of risk control falls short of the outcomes expected from implementing relevant good practice and/or where this does not meet legal requirements or expectations – including achieving and demonstrating ALARP as well as other legal requirements. 

A PSR should consider the effect of changes to relevant standards, regulations, criteria and methodologies since the last review to ensure they have been appropriately addressed. The PSR should also include the effect of internal changes at the facility, such as:
changes in technology (for example, research findings, innovation in inspection techniques, potential modernisation of equipment, etc.) or in knowledge (for example, operational experience, organisational learning, etc.);
changes in the facility organisational structure and resources and their cumulative impact (for example, reduction in resources, facility knowledge, leadership, etc.);
changes in the LMfS arrangements and practices;
modifications to the facility, its equipment or mode of operation;
reliability, availability, maintenance, monitoring and surveillance data from both the plant and similar relevant operations worldwide, in order to identify any ageing or degradation processes or obsolescence issues that may affect safety significant structures, systems and components;
recommendations from previous reviews yet to be implemented.
Recommended for PSR topics for nuclear power plants is given in [12] and for decommissioning facilities in [10]. The Safety Case Forum also produces industry guidance on PSRs on behalf of the Safety Directors’ Forum (SDF[footnoteRef:2]). [2:  The SDF is a voluntary organisation with a vision to promote and maintain a safe, secure and sustainable UK nuclear industry. It produces and issues guidance to the industry.] 

The PSR should arrive at a judgement of the facility’s suitability for continued safe operation for the next review period (typically ten years [4]), on the basis of a balanced view of the findings from the PSR reviews.
Safety improvements identified in the PSR should be implemented via a justified, timely and risk-informed programme. This programme should consider the combined impacts of the different shortfalls and proposed improvements and prioritise those that have the greatest overall impact on safety. Nonetheless, developing this overall programme should not unnecessarily delay obviously beneficial safety improvements.

The final PSR report is typically an overview report summarising and drawing together the findings of individual reviews to form an overall conclusion. As such it should be completed after the individual reviews which inform it. Appendix II of IAEA SSG-25 gives an example structure of documentation that might make up the PSR for a nuclear power plant; however, alternative approaches are acceptable if they meet the overall objectives of a PSR. 
PSR periodicity
The dutyholder is responsible for defining and justifying the periodicity of PSRs as part of its arrangements. However, ONR would not expect this to be more than ten years without a robust justification in line with UK and international good practice (refer to [12]). For civil reactors, the first PSR is normally undertaken within ten years of fuel loading. For other facilities ONR would typically expect the first PSR within ten years of active commissioning. 
LC15 requires the dutyholder to produce PSRs but does not specify a review periodicity; however, ONR could direct the dutyholder to undertake a PSR under LC15 (4) if necessary.
A dutyholder may wish to amend the date for the next scheduled PSR in order to either bring forward the review, or, subject to the timely provision of a robust justification, to seek a delay. This can be appropriate for a number of reasons, including:
to align with major inspection or overhaul programmes;
to align with safety cases or PSR programmes from a different facility with which it has significant links or interaction;
where ageing and degradation mechanisms require more frequent review;
where operational experience (either on the facility itself or from elsewhere in the world) or significant changes in standards arise;
where significant change in operation have or will occur, such as moving from one lifecycle stage to another e.g. from operation into decommissioning;
where there has been or will be a fundamental change in the safety philosophy or basis of the safety case such as in relation to one of the items above.

92.	Dutyholders may choose to revise their safety case for reasons unrelated to PSR. For example, sites that are no longer operational may produce a new safety case once a major hazard reduction milestone (for example, completion of defueling, or when a particular activity starts or ends such as refuelling a submarine) has been reached. Providing the work done in producing the new safety case reviews all aspects necessary for a PSR and is appropriately documented ONR may consider the revised safety case acceptable substitute for a PSR. The next PSR would then be due ten years from when the revised safety case is formally adopted.
Dealing with shortfalls identified by PSR
Where there are negative findings, the PSR should identify any temporary short-term mitigations or improvements necessary for continued operation, where this can be justified. The PSR should also seek to establish permanent long-term safety improvements and show that these will be implemented in a timely manner.
An open and transparent PSR that identifies the shortfalls and puts forward both short- and long-term measures to restore adequate standards of risk control (as described above) should allow an enabling regulatory approach that avoids the use of formal powers. Nevertheless, ONR inspectors should be mindful of our enforcement management model and should, as appropriate, consider formal regulatory action, particularly if the shortcoming is significant or the dutyholder’s response is inadequate.
If any review identifies a major shortfall that compromises the ongoing safety of the facility, ONR would expect the dutyholder to take action immediately and irrespective of whether the review is complete. If an inspector becomes aware of such an issue they should take timely and appropriate action.
There may be occasions where a PSR shows that the dutyholder cannot provide an adequate safety case to cover the whole of the subsequent period of operation until the end of life or the next review. In these cases, the dutyholder must ensure that it has an adequate safety case for the time being and a strategy in place to manage safety to the necessary shutdown date, and beyond for those hazards that remain after shutdown. This should include:
a demonstration that continued operation is appropriate and that risks are ALARP – this should consider engineering improvements, procedural enhancements and operational restrictions;
clear arrangements to secure the safe and timely shutdown of the facility and any other measures needed for any risks that continue beyond this date;
a robust process for managing uncertainty and risk in the interim;
any additional research that is necessary to support the above.
Inadequate PSR arrangements or their implementation
There may be instances where the actual PSR process falls short of ONR expectations and further work may be required by the dutyholder in terms of the adequacy of its PSR arrangements or their implementation, including the adequacy of any particular review or submission. 
Inspectors should apply the ONR enforcement management model as appropriate to determine a way forward, which could include the use of a variety of regulatory powers to ensure that a dutyholder has adequate LC15 arrangements and is implementing them properly. 	
PSRs at multi-facility sites
At multi-facility sites, the dutyholder may choose to define a rolling programme of PSRs across its facilities while ensuring that all reviews are undertaken within a ten year period. This programme should be regularly reviewed and submitted, with proposed PSR submission dates. 
The dutyholder should be able to demonstrate that it is adequately reviewing safety across the entire site. This may be through the use of a site-wide PSR that brings together the individual facility PSRs. This may also include the corporate PSR as well as PSRs on common utilities or equipment.
Continuous review programmes
The production of a PSR does not need to be a bespoke major undertaking once every ten years with a multi-year pause in between. A dutyholder may implement a continuous review programme – usually formed of a number of scheduled reviews of specific topics with periodicities reflecting the nature of the subject – that can spread some of the work normally undertaken at the ten-year point across the review period. If the dutyholder undertakes continual reviews, ONR should have an understanding of their scope and nature and discuss what might need to be submitted in the interim periods between the ten-yearly reviews
IAEA SSG-25 [12] recognises that a continuous review programme can, if applied with appropriate scope, frequency, depth and rigour, achieve the same outcomes as the process recommended for the more typical a ten-yearly review. This approach may be beneficial as it allows the dutyholder to identify any shortfalls and improve safety management on a continuous basis, and avoid the need to implement a large programme of corrective PSR actions concurrently. 
A continuous review programme does not remove the expectation for an adequate PSR on a ten-yearly basis, but the PSR can take credit for the continuous review programme. The PSR should summarise the programme, its findings and improvement actions, and then set-out the overall picture of the safety of the facility ahead of the next review period.
The dutyholder should ensure that a continuous review programme is properly scoped, resourced, conducted and recorded so that appropriate benefit can be taken from them during the ten-yearly PSR. 
Regardless of the approach taken by a dutyholder, it should demonstrate that the full scope of PSR expectations (as required by LC15 and described above) is being met by its arrangements for PSRs and, where used, any continuous review programme.
[bookmark: _Toc233374290]Appendix A – Nimrod accident: safety case shortcomings and traps
1. An independent review into loss of RAF Nimrod XV230 over Afghanistan in 2006, which resulted in the deaths of 14 service personnel was chaired by Mr Charles Haddon-Cave QC. The report was published in 2009. It is wide-ranging and includes a comprehensive dissection of the problems and shortcomings of the safety case for the Nimrod aircraft. The report has major relevance to anyone involved with safety cases, not least ONR and nuclear dutyholders. 
The more generic types of shortcomings and traps with safety cases identified in the Nimrod Review are reproduced below. This encompasses work by Dr Tim Kelly of the University of York and endorsed by Mr Haddon-Cave in his report. 
It is not sensible to set out here the full account of safety case issues detailed in the Nimrod Review. Instead, inspectors should read the relevant sections of the report for themselves to understand the extent of the issues and the wider relevance. The safety case aspects are covered in Chapters 9 to 11 and 22 and relevant recommendations have informed the content of this TAG. It is a well-structured and readable report, with good summaries at the start of each chapter. 
Safety case shortcomings
Mr Haddon-Cave identified the following shortcomings common to poor safety cases like he saw for Nimrod:
Bureaucratic length: safety cases and reports that are too long, bureaucratic, repetitive and comprise impenetrable detail and documentation. This is often for 'invoice justification' and to give safety case reports a 'thud factor'.
Obscure language: a safety case using language that is obscure, inaccessible and difficult to understand.
Wood-for-the-trees: safety cases that do not ‘see the wood for the trees’, i.e. giving equal attention and treatment to minor irrelevant hazards as to major catastrophic hazards and failing to highlight, and concentrate on the principal hazards.
Archaeology: safety cases for 'legacy' platform that comprise no more than elaborate archaeological exercises of design and compliance documentation from decades past.

Routine outsourcing: safety cases that are routinely outsourced by their owners to outside consultants who have little practical knowledge of operating or maintaining the platform, who may never even have visited or examined the platform type in question and who churn out voluminous quantities of safety case paperwork in back offices for which safety case owners are charged large sums of money.
Lack of vital operator input: safety cases that lack any, or any sufficient, input from operators and maintainers who have the most knowledge and experience about the platform: “...any review of the Nimrod Safety Case must involve appropriate air and ground crews in order to ensure that current practices are fully understood; those personnel, after all, both know most about how our aircraft are operated and flown, and also have the greatest personal interest in having levels of safety with which all involved are comfortable." Operators at RAF Kinloss were not even aware of the existence of the original Nimrod Safety Case.
Disproportionate: safety cases that are drawn up at a cost which is simply-out of proportion to the issues, risks or modifications with which they are dealing.
Ignoring age issues: safety cases for 'legacy' aircraft that were drawn up on an 'as designed' basis, ignoring the real safety, deteriorating, maintenance and other issues inherent in their age.
Compliance only: safety cases that were drawn up for compliance reasons only, and tend to follow the same, repetitive, mechanical format which amounts to no more than a secretarial exercise (and, in some cases, have actually been prepared by secretaries in outside consultant firms). Such safety cases tend also to give the answer which the customer or designer wants, i.e. that the platform is safe.
Audits: safety case audits that tend to look at the process rather than the substance of safety cases. 
Self-fulfilling prophesies: safety cases that argue that a platform is 'safe' rather than examining why hazards might render a platform unsafe, and tend to be no more than self-fulfilling prophesies.
Not living documents: safety cases that languished on shelves once drawn up and are in no real sense 'living' documents or a tool for keeping abreast of hazards. This is particularly true of safety cases that are stored in places or databases which are not readily accessible to those on Front Line who might usefully benefit from access to them. (The Nimrod Safety Case was only fully accessible from one computer terminal at BAE Systems at Chadderton).

Safety case traps
Mr Haddon-Cave commented that the above criticisms are not new, nor confined to safety cases for military platforms. He also highlighted in Dr Kelly’s article entitled ‘Are Safety Cases Working?’ [20]. This listed seven ‘traps’ to avoid. Mr Haddon-Cave suggested that the article should be compulsory reading. The ‘traps’ are:
The “apologetic safety case”: safety cases which avoid uncomfortable truths about the safety and certifiability of systems in production so that developers do not have to face the (often economically and politically unacceptable) option of re-design (“X doesn’t quite work as intended, but it’s OK because...”).
The document-centric view: safety cases which have as their aim to produce a document. Dr Kelly describes this as ‘the biggest bear-trap’. The goal of safety cases should not simply be the production of a document; it should be to produce a compelling safety argument. We should not be reassured by “paper, word-processor files, or HTML documents”. There was a danger of “spending a lot of money to produce a document” of no safety benefit.
The approximation to the truth: safety cases which ignore some of the rough edges that exist. For example, safety cases which claim in a ‘goal-structured notation’ diagram that ‘all identified hazards have been acceptably mitigated’ and direct the reader to the hazard log when, in reality, the mitigation argument is not so straightforward.
Prescriptive safety cases: safety cases which have become run-of-the-mill or routine or simply comprise a parade of detail that may seem superficially compelling but fails to amount to a compelling safety argument.
Safety case shelf-ware: safety cases which are consigned to a shelf, never again to be touched. A safety case has failed in its purpose if it is “so inaccessible or unapproachable that we are happy never to refer to it again.”
Imbalance of skills: The skills are required of both someone to develop a safety case and someone to challenge and critique the assumptions made. Too often, the latter skills are missing.
The illusion of pictures: People are ‘dazzled’ by complex, coloured, hyper-linked graphic illustrations such as ‘goal-structured notation’ or ‘claims-arguments-evidence’ which gives both the makers and viewers a warm sense of over-confidence. The quality of the argument cannot be judged by the node-count or number of colours used.


[bookmark: _Appendix_B_–][bookmark: _Toc233374291]Appendix B – Facility lifecycle and safety case stages
1. This appendix provides examples of some of the typical lifecycle stages of the safety case that have been linked to GB nuclear facilities in the past, and illustrates aspects of their purpose to a potential regulatory decision. 
ONR does not prescribe any particular model of facility lifecycle or structure. Different facilities may require different approaches.
The dutyholder typically proposes a facility lifecycle with a staged approach to safety case development. The strategy for safety case evolution should align with project objectives. The scope for each stage should be defined in advance, with each stage building on the information provided in the preceding stage(s).
For new projects it is good practice to engage early where possible to secure mutual understanding of the strategy and expectations. ONR may consider regulatory hold points at particular stages to gain confidence in the management of safety of the proposed activities in accordance with its permissioning approach [21] [22]. 
In the approach below, it is assumed that there are a number of specific lifecycle stages from Early Design, through construction and operation, to decommissioning and preparation for delicensing. A safety case strategy may set out how each of these stages is expected to develop, and be reviewed and updated as the safety case evolves. The safety case strategy provides a useful means of communicating the overall approach to stakeholders. The stages identified below recognise changes in advance of key planned changes in risk across the lifecycle.
The purpose of the safety case described in each section is illustrative and not exhaustive, for example it does not repeat the expectation that risks are shown to be reduced ALARP.

Table 2 - Typical facility lifecycle stages and associated safety case development
	Major lifecycle stages
	Typical safety case terminology
	Typical key features of the safety
case at this stage

	Early Design
	· Preliminary Safety Case,
· Design Safety Concept,
· Preliminary Safety Report
	· Identify main hazards across the lifecycle
· Outline and justify the approach to safety management.
· Set the design philosophy and basis for safety
· Outline the safety criteria and objectives and a broad demonstration of how these are likely to be met
· Provide confidence that the plant in principle is capable of being constructed and managed safely throughout all life cycle changes
· Although not essential, it is good practice to highlight novel aspects of the design at this stage.

	Pre- Construction and Installation (including modifications)
	· Pre-Construction Safety Case,
· Pre- Commencement Safety Case
	· Transition from concept to detailed design
· Demonstrate that the detailed design meets safety objectives before construction/installation begins
· Demonstrate that the plant will be capable of being safely operated over its lifetime
· Provide evidence on system architectures, safety functions, reliability, and applicable codes/standards
· Identify any outstanding confirmatory work.
· Supported by robust project-wide arrangements (for example, governance, design control, configuration management, safety case development, through-life safety strategy including waste management and decommissioning).

	Pre- Operation
	· Pre-Inactive Commissioning Safety Case (PICSR)
· Pre-Active Commissioning Safety Case (PACSR),
· Pre- Operational Safety Case (POSR)
	· May be further sub-divided into inactive and active commissioning, and/or commissioning of different areas of a facility if required.
· Demonstrate that the as-built plant meets safety criteria and can be safely commissioned for operation.
· Demonstrate safe functioning of all systems important to safety in a controlled manner.
· Demonstrate that all necessary pre-operational actions have been completed, validated and implemented.
· Confirm safety limits and conditions.
· Confirm any safety assumptions remain valid.
· To sentence any shortfalls identified at previous stages, with plan for resolution.
· List any aspects of demonstration of safety that cannot be safety demonstrated prior to moving to the next stage, with appropriate justification.

	Operation
	· Plant/Station/Facility Safety Case,
· Site Wide Safety Case
	· Builds on information from previous phases to demonstrate safety for the main phase of life.
· Demonstrate that the facility meets safety criteria and reduces risks ALARP
· Closes out any remaining commissioning issues.
· Clearly identifies operational requirements including limits and conditions, EIMT, training, etc.
· Must be reviewed and updated to reflect modifications, equipment failures or findings from inspections, improved understanding of facility operation, and operational experience.
· Subject to periodic review

	Post Operation
	· Post- Operational Safety Case, Care and maintenance
	· May include limited duration activities, such as defueling or post-operational clean-out (POCO), if not already covered by the operations safety case.
· Demonstrates that the facility remains safe and defines safety functions required to manage remaining hazards.
· Demonstrate that the plant is adequately safe for period up to start of decommissioning. 

	Decommissioning
	· Decommissioning Safety Case
· (linked to Decommissioning and Waste Management Strategies)
	· Links to strategic plan for safe decommissioning and radioactive waste management, which describes the overall approach to risk management ALARP.
· Defines safety criteria for decommissioning.
· Demonstrates safety of dismantling tasks.
· Defines safety functions to be delivered (by existing equipment or new equipment as required)
· May include justification for task-specific or finite duration activities. 
· May adopt different approaches to risk assessment to reflect changing risk landscape in move from operations safety case.

	Post- Decommissioning
	· Post-Decommissioning Safety Case
	· Addresses final site clearance.
· To demonstrate that risks on the site are progressed to meet delicensing criteria.



Other considerations that apply through the lifecycle phases:
Unresolved issues from earlier stages should be addressed before progressing to the next stage, or justification provided for proceeding with resolution plan.
Each stage should show that the design intent, safety objectives and claims have been met to the extent required for that stage, with appropriate evidence.
Early design stages should demonstrate that the concept is capable of reducing risks ALARP. The evidence to demonstrate this is being achieved must be developed through subsequent design and safety case development. 
PSR under LC15 will generally commence at the start of operations, but learning from experience and modern practice can inform development at earlier stages.


[bookmark: _Toc233374292]Appendix C – Safety case qualities
Adequate safety cases are: accurate, usable, complete, evidential, robust, integrated, balanced, forward thinking and implementable. These characteristics are expanded on below to highlight regulatory expectations and symptoms of poor cases based on previous experience.
Table 3 - Safety case characteristics, typical expectations and symptoms of problems
	Accurate – accurately representing the people, plant and processes

	Typical expectations…
· Accurately represents the current status, design and operation of the facility including all physical, operational and managerial aspects.
· Inclusive of all changes that have arisen from past modifications (including engineering changes, procedural changes, training updates, operating experience, revised analysis, research, test results, PSRs, etc.).
	Typical symptoms of problems…
· Does not reflect the actual state of the facility. This may be due to as-built differences, ineffective control of modifications or concessions, ageing and degradation, lack of operator input, or lack of knowledge of the facility by the case authors.
· Insufficient consideration of the cumulative impact of multiple modifications.
· Fails to take proper account of operating experience. 


   
	Usable – accessible to and understandable by all of its users with a logical structure, clear language and available references

	Typical expectations…
· Readily accessible by its users.
· Structured logically to meet the needs of its users.
· Employs succinct and easily-comprehensible language. 
· Avoids unnecessary complexity.
· Presents a clear and coherent trail from the safety claims (assertions), via the arguments (reasoning), to the evidence.
· All references and supporting information clearly identified and easily available.
	Typical symptoms of problems…
· Uses highly technical language that isn’t intelligible to its users, perhaps due to lack of involvement of users in production or no ‘usability’ test.
· Excessive detail in the head document (poor summarising).
· Safety claims and arguments cannot be easily followed. 
· Auditable trail through claims, arguments and evidence is difficult to understand or contains ambiguities or inconsistencies. 
· Overly-complex or comprised of multiple individual documents that do not function effectively together as a whole.



	Complete – considering all activities, modes of operation, faults and hazards, safety functions, safety measures and legal requirements

	Typical expectations…
· Describes the complete site, facility or operation, its purpose and all the processes associated with its operation.
· Covers all intended operational modes (including shutdown and intended maintenance states).
· Identifies and analyses all the potential faults and hazards across all the intended operational modes.
· Identifies all the safety functions that need to be delivered.
· Identifies the safety measures that deliver these safety functions. 
· Identifies the risks and demonstrates that these are controlled ALARP, noting any actions required to maintain this into the future. 
	Typical symptoms of problems…
· The scope is incomplete: resulting in a safety case that does not cover all aspects of operating the facility. 
· ALARP arguments are presented retrospectively after decisions have been made and ‘bolted on’ at the end of a safety case that fails to manage risks ALARP.
· Flawed fault analysis (for example, lack of understanding of operational processes; inadequate analysis of faults and hazards; superficial treatment of human factors; unrealistic frequency, reliability or availability claims; inadequate consideration of combined or consequential hazards).
· Focuses only on safety classification and fails to consider the totality of safety measures and the delivery of the safety functions. 


   
	Evidential – underpinned by verifiable evidence to support sound and clearly articulated arguments to support the safety claims

	Typical expectations…
· Claims and arguments in a safety case should be supported by verifiable evidence that is relevant and accessible.
· Clearly identifies key assumptions and their basis and the sensitivity to these assumptions.
· Provides a sound basis of evidence for any assumptions regarding the nature and behaviour of any random and systematic uncertainties.
· Substantiates human and engineering performance claims.
· Shows that any analytical methods are fit for purpose.
	Typical symptoms of problems…
· Inadequate engineering substantiation due to lack of evidence to support the safety functional requirement claims .
· A safety case makes claims on the robustness of the plant and the ability of the operator to take appropriate and timely action, but with poor substantiation.
· Expert judgement is invoked to underpin safety case claims without sufficient rigour and challenge. 


   

	Robust – using a graded approach and applies sound safety principles and philosophies (such as defence-in-depth)

	Typical expectations…
· Clear demonstration that the facility conforms to sound safety principles and philosophies in its analysis, design, safety measures and operation; such as those expressed in the ONR Safety Assessment Principles and other sources (including: defence-in-depth, the practical elimination of large or early radioactive releases, fault tolerance and use of inherent safety characteristics and passive safety measures where possible)
· The arguments and evidence presented are commensurate with the risk (or to the hazard when the hazard is high or knowledge of the risk is uncertain).
	Typical symptoms of problems…
· Lack of clarity on the likelihood and consequences of the hazards and a broad-brush approach taken to risk management that isn’t commensurate with those risks.
· Poor visibility of the safety principles and philosophies employed. 
· Makes inappropriate claims or ‘trade-offs’ to compensate for failing to provide a sound engineering substantiation, e.g. over-reliance on probabilistic arguments or administrative controls. 
· Unjustified erosion of conservatism introduced to address specific uncertainties to attempt to compensate for other weaknesses in the safety argument


   
	Integrated – including interactions and dependencies with other facilities and services, and interfaces with the cases for other purposes

	Typical expectations…
· Hazards from and dependencies with other facilities and services (internal and external) properly considered and any claims substantiated. Services include: power supplies, water, communications, ventilation, etc. 
· The interactions and interfaces with the relevant cases and arrangements needed for other purposes (including conventional health and safety, safeguards, security, radioactive transport and the environment) are understood, explained and justified.
· Makes appropriate use of material produced for IRR, REPPIR, COMAH, MHSWR where this can constitute the safety case.
	Typical symptoms of problems…
· The expected elements appear to be present in a safety case but there is no clear ‘route map’ to show how the parts fit together. 
· Claims made on external services are not fully identified or not supported by sufficient evidence.
· The requirements and dependencies introduced by the relevant cases and arrangements for other purposes (including those for: conventional health and safety, safeguards, security, radioactive material transport and the environment) are not properly addressed.
· Unnecessarily repeats analysis or justification undertaken for other reasons.




	Balanced – recognising strengths, weaknesses, optimism, 
conservatism and uncertainty

	Typical expectations…
· Presents an objective and even-handed account.
· Actively encourages people to think about the risks and how to safely manage them. 
· Explains and considers the level of knowledge and understanding.
· Areas of uncertainty and optimism are understood and the use of conservatism to accommodate these is clear.
· Strengths and potential weaknesses in the claims, arguments or evidence, or areas for improvement, are openly identified and clearly explained.
· Justifies why it has the necessary understanding of the behaviour of novel systems or processes from appropriate research and development.
	Typical symptoms of problems…
· The safety case reflects a ‘good news culture’ and an underlying assumption of safety. Areas of difficulty or uncertainty are obfuscated, underplayed or argued-away with weak arguments.
· Shortfalls that could be readily resolved to underpin safety are deferred to a forward action plan with uncertain timescales. 
· Lack of rigour and integrity in expert judgment that focuses on providing a ‘positive’ answer.
· Allows insufficient or excessive conservatism without justification.
· Gives inadequate consideration to reasonably practicable improvements (short or long term). 
· PSA used to justify ‘doing nothing’ without highlighting its limitations (for example, uncertainties or biases).


     
	Forward thinking – considering safe operation for the lifetime of the facility including radioactive waste management and future decommissioning

	Typical expectations…
· Demonstrates adequate control of radiological hazards before any associated risks actually exist.
· Identifies requirements needed to maintain safety into the future.
· Details any constraints or emerging threats that could apply in the facility’s lifetime (for example, due to climate change).
· Accounts for the effects of ageing and degradation on the facility.
· Considers waste management and future decommissioning.
· Identifies unresolved issues and the plan to resolve them in a proportionate and timely manner.
	Typical symptoms of problems…
· The safety case for an ageing facility is based on the as-built design and does not take adequate account of ageing and degradation processes or modifications.
· Poor consideration of future changes in the hazard profile, future constraints or emerging threats.
· Inadequate planning for waste management or decommissioning. 
· Measures required to maintain the safety case through life (for example, EIMT, further work on unresolved issues) are not identified clearly.






	Implementable – identifying the things needed to implement the case and deliver the safety claims in practice

	Typical expectations…
· Clearly articulates things such as: the limits and conditions (operating rules); the operating instructions; the required EIMT; the control, supervision, qualification, training and other safety management requirements; safety surveillance requirements; expectations for emergency planning.
· Associated with clear safety case ownership and supporting processes (review, change control, etc.) to enable it to be thoroughly and verifiably implementable on the site, facility or process to which it applies.
	Typical symptoms of problems…
· Requirements dispersed throughout the text and not clearly brought together.
· Key safety measures not implemented and not reflected in plant operations.
· No use or inappropriate use of categorisation, classification or other aspects of a graded approach to safety to identify the most important items/requirements so that these can be prioritised for implementation.





[bookmark: _Toc233374293]Appendix D – Indicative PSR programme
The below programme is an example of the dutyholder approach and ONR activities associated with a typical PSR programme at a high hazard nuclear installation. 
The actual programme is agreed between the dutyholder and ONR and once agreed-upon should be adhered to. For a multi-plant site a typical programme such as below can be followed for each PSR separately.
Table 4 - Typical PSR programme (this is illustrative and is not prescriptive)
	Typical point
in time
	Typical expected dutyholder and regulator activities completed by or at this point

	~2 years before submission
	· Dutyholder has completed its PSR plan and is able to provide ONR with a timetable of activities.
· ONR and dutyholder may discuss scope of work and ONR’s expectations.

	~1 year before submission
	· Dutyholder has identified any significant areas for improvement and/or analysis, and can demonstrate that work has begun. ONR advised of proposals.
· ONR advises dutyholder of anticipated problems.

	At time of submission
	· Dutyholder presents the PSR Submission, together with a progress report on improvements that are underway.
· If appropriate, ONR may undertake its own assessment of the PSR Submission.

	~9 months after submission
	· If assessed, ONR makes available to the dutyholder its findings on the PSR Submission.

	~1 year after submission

ONR Decision Date
	· The latest date by which the dutyholder should usually aim to complete identified any necessary safety improvements .
· The nominal 'Decision Date’ when ONR will confirm its view on the PSR Submission and its regulatory intentions with regard to future activities at the facility encompassed by the PSR
· Dutyholder confirms the programme for addressing ONR findings.
· ONR may issue a press release on a decision for continued operation.

	~15 to 18 months after submission
	· Where appropriate, ONR may publish its assessment of the PSR and its regulatory intentions. This may be accompanied by a further press release.

	~3 years after submission
	· Dutyholder confirms completion of all outstanding identified work, including ONR findings, except where agreed otherwise.
· Where appropriate, ONR may produce further ‘close-out’ report. There may be a further press release.
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List of key acronyms, abbreviations and initialisms
ALARP	As low as reasonably practicable
DAP		Duly authorised person
DBA		Design basis analysis
EIMT		Examination, inspection, maintenance and testing
GDA		Generic Design Assessment
GSR		General Safety Requirements (IAEA document type)
HSWA	Health and Safety at Work (etc.) Act 1974
IAEA		International Atomic Energy Agency
IRR		Ionising Radiations Regulations 2017
LC		Licence condition
LMfS		Leadership and management for safety
MHSWR	Management of Health and Safety at Work Regulations 1999
NIA		Nuclear Installations Act 1965
OSR		Operational safety report
PCSR		Pre-construction safety report
POSR		Pre-operational safety report 
PSA		Probabilistic safety analysis
PSR		Periodic safety review
REPPIR	Radiation (Emergency Preparedness and Public Information) Regulations 2019
SAP(s)	Safety Assessment Principle(s) 
SC.x		(SAP) Safety Case number ‘x’
SDF		Safety Directors’ Forum
ST.x		(SAP) Siting number ‘x’
SFAIRP	So far as is reasonably practicable
SQEP		Suitably qualified and experienced person
SRL		Safety Reference Level (WENRA)
SSC		Structure, system or component
SSG		Specific Safety Guide (IAEA document type)
SSR		Specific Safety Requirements (IAEA document type)
TAG		Technical Assessment Guide(s)
UK		United Kingdom
WENRA	Western European Nuclear Regulators’ Association
Note: A comprehensive list of regulatory acronyms, etc., can be found in ONR’s “List of regulatory acronyms, abbreviations and initialisms” [23]      
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Revision commentary
	Issue
	Description of update(s)

	1
	This TAG combines and consolidates the guidance previously contained in NS-TAST-GD-051 (Issue 7.1) (‘Purpose, scope and content of safety cases’) and NS-TAST-GD-050 (Issue 8.1) (‘Periodic safety review’). 
It significantly reduces repetition and streamlines the guidance across a number of topics, but without any fundamental changes in the standards expected of safety cases and PSR, with the exception of new high level guidance on the use of artificial intelligence. 
This sets some initial expectations in relation to transparency and safety assurance, pending revision of the ONR SAPs, and is consistent with extant policy: “ONR’s pro-innovation approach to AI regulation”.
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