	[bookmark: _Toc466022543]

	ONR Technical Assessment Guide
Regulating duties to reduce risks to ALARP



[image: ]


Contents
1.	Introduction	3
2.	Purpose and scope	4
3.	Relationship to licence and other relevant legislation	5
4.	Relationship to Safety Assessment Principles, WENRA Reference Levels, and IAEA Safety Standards	6
5.	Concepts supporting regulatory judgements on reducing risks to ALARP	7
6.	Advice to Inspectors	18
Appendix 1: Cost benefit analysis	20
Appendix 2: Time at risk situation specific considerations	22
Appendix 3: Optioneering	24
References	27
List of key acronyms, abbreviations and initialisms	28
Document control information	28

Regulating duties to reduce risks to ALARP | Issue: 12.3

Page | 1
[bookmark: _Toc213847105]Introduction
This Technical Assessment Guide (TAG) is part of a 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.
[bookmark: _Purpose_and_Scope]This TAG has been written with due regard for relevant legislation, licence conditions and international guidance. The overarching relationships between the TAGs and these areas of legislation and guidance are discussed further in the “An introduction to ONR’s technical assessment and inspection guides” document [2].
This TAG provides guidance to inspectors in judging whether the measures proposed or implemented by dutyholders reduce risks as low as reasonably practicable (ALARP). It is primarily intended for use in relation to ONR’s nuclear safety and nuclear site health and safety purposes, although the guidance on relevant good practice (RGP) can be generalised to non-safety goal-based obligations.
1. 
[bookmark: _Toc213847106]Purpose and scope
“Reasonable practicability” is central to the UK’s health and safety system. 
It is used to create goal-based duties[footnoteRef:2] in the Health and Safety at Work etc. Act 1974 (HSWA), in some health and safety regulations and in some of the nuclear site licence conditions.  [2:  Goal-based duties are framed qualitatively, usually in terms of a reasonableness test of some sort, and usually also leave the dutyholder free to select the approach taken. They are in contrast to so-called prescriptive duties that may specify a definite objective (such as a fixed numerical dose limit) and/or the means by which compliance should be achieved (such as a requirement for consultation with a named party).] 

HSWA requires that dutyholders reduce the risk “so far as is reasonably practicable” (SFAIRP) both to their employees (section 2(1) of the Act) and to everyone else (section 2(2)). 
SFAIRP is the term used in legislation and licence conditions but the phrase “as low as reasonably practicable” (ALARP) is the common day-to-day term used in health and safety in the UK. Both terms have a similar meaning and involve weighing the risk of harm against the cost in money, time, or trouble needed to reduce it further. For consistency, this guide uses ALARP unless directly referencing legal duties.
In the nuclear industry, hazards are often high and situations complex or novel, making sound ALARP judgements essential. This guide, along with other ONR resources and training, supports inspectors in making these regulatory decisions.
The duty to reduce risks to ALARP lies with dutyholders. For the nuclear industry, ONR is responsible for the day-to-day enforcement of this requirement although, in some cases, it may ultimately be for a court to determine whether a dutyholder has complied with the legislation (depending on the circumstances).
Not all legal duties are qualified by the ALARP principle: only those duties or licence conditions that make use of SFAIRP are goal-setting in this way. 
This TAG does not apply to duties that are not qualified by SFAIRP.
This TAG is closely-related to other ONR publications, including:
The Risk-Informed Regulatory Decision Making (RIRDM) framework [3], which explains the role of ALARP’s in ONR’s regulatory decision making processes.
The Licensing Nuclear Installations (LNI) document [4], which outlines the nuclear site licensing regime.
[bookmark: _Toc213847107]Relationship to licence and other relevant legislation
ONR’s regulation of nuclear safety and nuclear site health and safety is underpinned by several key pieces of law:
The Health and Safety at Work etc. Act 1974 (HSWA), which places duties on employers to ensure, SFAIRP, the health, safety, and welfare of their employees and the health and safety of anyone else who isn’t an employee. These duties apply to all employers in GB in relation to all matters of health and safety – not just nuclear safety.
The Energy Act 2013, which gives ONR its powers to enforce the Nuclear Installations Act 1965 (NIA) and other legislation.
Health and safety regulations and nuclear regulations as created by HSWA or TEA13, such as the Ionising Radiations Regulations 2017 which require the limitation of ionising radiation exposure SFAIRP.
The Regulatory Reform (Fire Safety) Order 2005 (FSO) in England and Wales, and the Fire (Scotland) Act 2005 (F(S)A) in Scotland, which place duties on responsible persons to ensure fire safety, SFAIRP.
The Nuclear Installations Act 1965 (NIA 1965), which requires certain installations to hold a nuclear site licence with conditions attached by ONR.
For nuclear installations, a key requirement is the production of an “adequate” safety case under Licence Condition 23 (LC 23), and it is expected that this will demonstrate that risks have been reduced to ALARP. 
1. [bookmark: _Relationship_to_Safety]
[bookmark: _Toc213847108]Relationship to Safety Assessment Principles, WENRA Reference Levels, and IAEA Safety Standards 
[bookmark: _Concepts_supporting_regulatory]ONR’s SAPs have been developed against the background of UK law and benchmarked against both IAEA [5] and WENRA [6] standards. 
The SAPs define ONR’s regulatory expectations and guide inspectors in making judgements. The overarching legal requirement for dutyholders to reduce risks to ALARP informs the application of these principles. 
The SAPs are broader in scope than the IAEA and WENRA standards. However, ONR considers all three SAPs, IAEA Safety Standards, and WENRA safety reference levels and Safety Objectives to represent RGP for nuclear safety. RGP is a key concept in ONR’s judgements on ALARP.
1. 
[bookmark: _Toc213847109]Concepts supporting regulatory judgements on reducing risks to ALARP
Core concepts
Hazard
A hazard is anything with the potential to cause harm to people. 
This includes physical objects, substances, phenomena or activities.
Risk
Risk combines the likelihood and severity of potential harm[footnoteRef:3]. It can be expressed qualitatively or quantitatively. Dutyholders are expected to assess only those risks that are reasonably foreseeable[footnoteRef:4] and within their control or influence, including those from external sources outside of their undertaking, but where they can take action to reduce the risk. [3:  R v Board of Trustees of Science Museum [1993] ECWA Crim 2.]  [4:  R v Tangerine Confetionery Ltd and Veolia (UK) ES Ltd [2011] EWCA Crim 2015.] 

Importantly, a risk does not need to be realised in order to be considered within the ALARP duty: the mere possibility of causing harm must be included, providing this is reasonably foreseeable.
Sacrifice
Sacrifice refers to the cost (in money, time, or trouble[footnoteRef:5]) of implementing risk-reduction measures. [5:  Edwards v National Coal Board [1949] 1 ALL ER 743 (CA).] 

ONR does not consider a dutyholder’s ability to afford a risk reduction measure when judging ALARP and all dutyholders are held to the same standard regardless of the size, resources or influence.

Achieving ALARP: gross disproportion
The usual test for whether or not risks have been reduced to ALARP is based on a weighing of the sacrifice (in money, time or trouble) involved in implementing a further safety measure, against the risk reduction that could be achieved by doing so. It is only when the sacrifice becomes grossly disproportionate to the risk reduction that the ALARP duty is considered to have been discharged by the dutyholder[footnoteRef:6].  [6:  This interpretation is based the long-established case law from Edwards v National Coal Board [1949] 1 ALL ER 743 (CA), and subsequent rulings.] 

This test is primarily a qualitative one and should be based on objective, balanced and properly-reasoned arguments (together with the supporting evidence) setting-out why further risk reduction is not reasonably practicable. Put simply, it is about the answers to two basic questions:
What more could be done to reduce the risk?
Why shouldn’t this be done? (i.e. why this is grossly disproportionate to implement)
That said, quantitative assessment, usually in the form of a cost-benefit analysis (CBA), can be useful (refer to Appendix 1) in support of the argument presented. 
Relevant good practice (RGP)
The concept of RGP
In many situations, it clear what measures are needed to reduce a risk to ALARP, making detailed analysis unnecessary. This is where the concept of RGP proves useful: RGP encompasses the controls that, if implemented, typically reduce risks to ALARP based on similar circumstances.
The concept of RGP is sometimes also used with reference to other goal-setting requirements such as ‘suitable and sufficient’ and ‘adequate’ as used in other pieces of law and nuclear site licence conditions. The concept can also be relevant to other safety and non-safety legal obligations such as goal-setting safeguards and security requirements: embodying what would normally be expected to be done to achieve the goal-setting requirement.
Whenever RGP is being used, it must be clear what the underlying goal-setting requirement is to which the RGP is being applied. The rest of this section focuses on the use of RGP for demonstration risks are reduced to ALARP.  
Relevant and good-enough
RGP refers to the body of ‘practice’ that is ‘good’ and ‘relevant’. 
The meaning of each of these three words is important:
A ‘practice’ can refer to a wide range of safety measures, controls and activities relating to reducing risks to health and safety. This can include: 
physical measures, such as the design of plant and equipment, the type and number safety mechanisms, the mitigating and emergency measures, or the use personal protective equipment; 
administrative aspects, such as training practices, maintenance/inspection/testing schedules, decision-making processes, operating instructions;
other aspects, such as risk analysis methodologies, design principles, safety policies, risk targets etc.
The word ‘good’ refers to the need for the practice to be ‘good-enough’ such that, if used, the risk will be reduced to ALARP. ‘Good’ is not the same as ‘best’. Best practice may represent the very highest standard of control, but is beyond what the law requires and is not something that ONR should normally consider. 
The word ‘relevant’ is crucial. There are a large number of potential practices, but it is only those good practices that are relevant to the circumstances that matter when applied to a specific situation. This requires careful consideration of the following:
the source, status and strength of the good practice; 
understanding of the underlying legal requirement; 
the specific circumstances;
any constraints (including those coming from the need to meet other legal requirements);
cross-discipline considerations. 
How and where a RGP is used
RGP has no legal basis and is not referenced in legislation. It is a regulatory policy concept. Therefore, although the regulator’s view of what constitutes RGP is likely to be persuasive in a court case as to what was reasonably practicable, there is no requirement in law for a dutyholder to apply RGP to a particular situation. Dutyholders are free to choose an alternative approach to RGP, providing they have satisfied the legal requirement of reducing the risk to ALARP.
The concept of RGP is less helpful for novel or unusual circumstances. 
In these cases, RGP is usually only a starting point for a more detailed demonstration by the dutyholder against the ALARP requirement. Whilst any available RGP should still be used as a starting point, the dutyholder may be able to demonstrate an alternative approach in the specific circumstances. 
ONR’s Tolerability of Risk (TOR) policy (refer to Section ‎5.4) leads us to undertake a more detailed exploration of ALARP justifications in high risk situations, especially where the underlying risks are at the ‘intolerable’ region in the TOR framework.
Determining RGP
Regulators like ONR determine what is considered RGP in specific situations, guiding our regulatory decisions, but it is ultimately only through the courts or a judicial review in which the final decision on whether a dutyholder has reduced risks to ALARP in any particular case would be determined, if and when that happens (and thus would then effectively define the RGP in those circumstances).
Nevertheless, a dutyholder may wish to consider what it deems to be RGP when considering what is reasonably practicable.
RGP standards may evolve due to increased knowledge about hazards, changes in acceptability of risk controls, new legislation, or technological innovations. Therefore, RGP needs to be reviewed regularly.
Sources of RGP
There are several key sources of RGP. These can be summarised as follows, in order of the significance of the source and the likely weight that it would carry in court:
Approved Codes of Practice (ACoPs): these carry the strongest weight with a special legal status[footnoteRef:7]. [7:  Refer to sections 17-18 of the HSWA and 79-80 of TEA with regard to codes of practice that have been approved by the relevant regulator under these two different Acts.] 

Published regulatory guidance: these include ONR Technical Inspection Guides (TIGs), TAGs, and HSE guidance.
Other written sources: which may be recognised as good practice, including guidance produced by other government departments and regulators, national and international standard-setting bodies, industry bodies and professional institutes.
Unwritten sources: well-established practices across specific industries.
If industry guidance doesn't align with ONR's views on RGP, any difference should be noted in the relevant ONR guidance where possible and efforts should be made to secure alignment.
Mixing different standards is discouraged if an applicable all-encompassing standard exists, especially those set by authoritative bodies like British Standards or the IAEA. However, in some cases, combining standards from different sources may be warranted. The key is to ensure the overall outcome meets the ALARP requirement.
Replication
Replication involves implementing a design and associated arrangements (for example the supply chain) in multiple instances, typically in building new nuclear reactors of a specific design over several years.
Dutyholders must still demonstrate that risks are reduced to ALARP. 
Nevertheless, ONR recognises that, providing the overall nuclear safety risks are low, timescales are reasonable and a suitable case is made by the dutyholder, then the previous as-built plant can serve as a template for the next-to-be-built plant. In general, this may be achieved without needing to 
re-open previously-justified ALARP arguments.
However, learning from previous construction, operational experience or location-related differences must also be taken into account and may, if necessary to reduce risks ALARP, lead to some changes.  
This approach balances ONR's risk-informed and enabling regulation strategy and continuous safety improvement from operating experience, evolving standards, and new technology. ONR's regulatory strategy on replication at Sizewell C outlines the advantages and limitations of this approach [7].
[bookmark: _ONR’s_expectation_of]ONR’s expectation of a dutyholder’s ALARP demonstration  
There are several factors that ONR expects dutyholders to have considered in developing a balanced approach to reduce risks to ALARP.
[bookmark: _5.2.1._Consideration_of]Consideration of all risks 
The risk profile of an nuclear site can be complex and often includes a variety of conventional, radiological and nuclear hazards, some of which will be encountered often and be well-understood, to those are less commonly seen and possibly unique to a particular installation. 

ONR expects dutyholders to:
Consider overall risk of the facility or site as a whole;
Consider all different types of risks: nuclear, radiological and conventional;
Consider both the short-term and longer-term risk;
Consider the different groups exposed to the risk (different worker groups and the public);
Consider how risk reduction measures can change risk – potentially even presenting new or different risks (for example, due to spurious activation of a safety measure).
Sites in close proximity should consider the risks they pose to each other in their assessments. ONR recognises that a dutyholder’s legal obligation is limited to its undertaking. For example, the ALARP justification for Site A (such as in arguing a further risk control measure is not reasonably practicable) should not include the sacrifice born by Site B in controlling the any resulting risk on its site. In such cases, care must be exercised by both dutyholders in determining the boundaries of their legal duties and developing the appropriate independent ALARP justifications. A combined ALARP justification on shared risk reduction sacrifices can only be made if the sites are within the same legal entity (i.e., owned by the same operating company). ONR inspectors considering such situations should seek specialist advice in regulating such situations.
Dutyholders should also consider all relevant legislation when determining the optimised option to reduce risks. The term ‘optimisation’ is used to refer to the level of protection that meets the legal requirements of ALARP and legal requirements such as Best Available Techniques (BAT) / Best Practicable Means (BPM) or those in security or safeguards. Optimisation is also the term used in the IAEA Safety Fundamentals, Principle 5 which states: 
‘protection must be optimised to provide the highest level of safety that can reasonably be achieved.’ [8]
ONR inspectors should work together to make their judgements, and inspectors should engage with the relevant external regulators, such as the environmental agencies, to ensure sound regulatory decisions.
[bookmark: _5.2.2._Consideration_of]
Consideration of lifecycles and changes
The risk profile of an ONR-regulated site changes over its lifecycle, as operations and activities vary with each stage. For example, conventional health and safety risks may be higher during construction or outages, while nuclear safety risks may be higher during operation. Dutyholders are expected consider these changes in their risk assessments.
The Construction (Design and Management) Regulations 2015 (CDM15) apply to all construction projects from concept to completion. Notably, the application of the principles of prevention to reduce the risks arising from construction activities to ALARP during different stages of a construction project, in particular during the design phase. More details can be found in ONR's TIG on CDM15 [9].  
Dutyholders may need to consider different design and risk reduction options at various project stages, a process known as 'optioneering'. More details can be found in Appendix 3.
ONR expects dutyholders to protect future generations as effectively as the present one. Projects in the nuclear industry often span many years, affecting different populations of people. For such cases, ONR expects dutyholders to assess risks in a holistic manner and not be restricted to part of the overall time period or part of a process.
There may be times when risks temporarily increase due to essential actions, such as maintenance, addressing ageing facilities, decommissioning, or emergency conditions. Such risk increases can still be ALARP providing dutyholders must monitor and control these 'time at risk' situations properly (refer to Appendix 2 for more details).
Written assessment of foreseeable risks
The Management of Health and Safety Regulations 1999 (MHSWR) Regulation 3(6) requires employers with five or more employees to record significant risk assessment findings. For licensees of nuclear installations, LC 23 also requires them to produce an adequate safety case on any operation that may affect safety to demonstrate the safety of that operation and to identify the conditions and limits necessary in the interests of safety. Similar requirements are found in other regulations, including IRR17, COSHH, DSEAR, and COMAH.
We expect risk assessments to:
Identify hazards and who may be harmed;
Identify the likelihood and consequences of the foreseeable risks;
Evaluate existing controls and determine if more are needed;
Be proportionate to the risk level;
Recognise and take appropriate account of uncertainty;
Be reviewed periodically.
For those risks that are well-known and well-understood, there are often well-established standards for control measures in the form of RGP that the dutyholder may choose to follow. Where risks are novel or complex, a more detailed, first-principles approach is expected. There is no ‘one-size-fits-all’ approach to risk assessment. It is important to note that a written risk assessment by a dutyholder in itself does not necessarily mean it is suitable and sufficient. 
Risks should be reviewed and reduced further if reasonably practicable. Since risk assessment and ALARP duties are ongoing, changes in circumstances can alter risks, their tolerability, and the and adequacy of control measures. Dutyholders should also periodically revisit risk assessments to ensure they remain suitable and sufficient.
While there is no explicit legal requirement to produce a specific document demonstrating ALARP, ONR still expects dutyholders to be able to provide the relevant evidence captured in a written form as part of a suitable and sufficient safety case (LC23). In court proceedings, dutyholders would also be asked to present evidence to demonstrate they have reduced risks to ALARP.
Many dutyholders use quantitative risk assessment methodologies in their safety cases. ONR recognises the importance these analyses may have to inform engineering choices and demonstrating the effectiveness of decisions made to reduce risks. ONR considers these analyses when making judgments, for example, against numerical targets in the SAPs. 
Appropriate use of RGP 
When judging if a dutyholder’s evidence shows that risks are reduced to ALARP, ONR will accept the use of RGP if applied appropriately. 
If dutyholders use a different approach, ONR may require evidence that that equivalent outcomes of risk reduction are achieved. ONR does not usually accept lower protection standards than those achieved by current RGP.
ONR expects proportionate use of inherently safe design principles as well as codes, standards and guidance. ONR’s SAPs and the general principles of prevention outlined in Schedule 1 of MHSWR, by aiming to:
eliminate a hazard (for example, switching to a non-flammable alternative hydraulic fluid) in preference to;
reducing it (for example, by reducing the inventory of a hazardous chemical) in preference to;
controlling or mitigating it, with a preference towards robust engineered protection over administrative controls, and collective protective measures in preference to individual measures.
When reviewing safety measures in older facilities during upgrades or reviews, ONR expects dutyholders [10] to compare current safety arrangements with modern RGP, even if those standards weren’t in place when the facility was built.
Sometimes, it is not reasonably practicable to modify older facilities to meet moderns standard (refer to Section 6 of [11] for case law information on ‘time’ and Appendix 2.) However, dutyholders should still look for ways to further lower risks, such as using partial implementation of options, new technology, or other practices as they become available. ONR expects dutyholders to consider the facility’s age, its future use, and any remaining issues when deciding what risk reductions are practicable
[bookmark: _ONR’s_approach_in][bookmark: _Ref212016767]ONR’s approach in regulating duties to reduce risks to ALARP
[bookmark: _5.3.1._Tolerability_of]Tolerability of Risk (TOR)
The concept of tolerability of risk (TOR), introduced in HSE’s Tolerability of Risk from Nuclear Power Stations [12] and expanded in “Reducing Risk and Protecting People” (R2P2) [13], categorises risks into three regions (refer to Figure 1).


[bookmark: _Ref212017773]Figure 1 - Tolerability regions
As explained in R2P2, “tolerability” refers to the general willingness of society as a whole to live with a risk so as to secure certain benefits [14]. The upper and lower ends of this scale are:
Unacceptable risks are those that would be considered too high even for those who tolerate higher personal or professional risks (such as workers in the highest risk professions such as offshore fishing or mining) and, save for some exceptional minority groups, would not be tolerated for the majority for any significant period.
Broadly acceptable risks are those that are commensurate with the ordinary day-to-day risks that most people accept as part of their daily life (for example, in crossing the road or undertaking routine rail and air travel). 
The legal duty to reduce risks to ALARP is separate from the TOR concept. Dutyholders must reduce risks to ALARP, regardless of the size of the risk or whether the risk is tolerable. It is possible for a risk to be unacceptable (and thus subject to the highest level of regulatory attention) even if the dutyholder has met its legal obligation to reduce it to be ALARP. Likewise, it is possible for a risk to be broadly acceptable (and therefore not attract any significant regulatory attention) while the dutyholder has not, or is yet to, demonstrate the it has been reduced to be ALARP. 
The Basic Safety Levels and Basic Safety Objectives
ONR’s Safety Assessment Principles (SAPs) translate TOR into nine numerical targets, expressed in terms of a Basic Safety Level (BSL) and a Basic Safety Objective (BSO) in each case. Each case examines risk from a different perspective (for example,, to a different group of people and/or quantified in a different way). Risks above the BSL are ‘unacceptable’ and risks below the BSO are ‘broadly acceptable’.
ONR generally expects dutyholders to ensure risks arising from a new facility or activity meet the BSLs as a minimum. However, even if the BSLs are met, the risks may not be reduced to ALARP. In such circumstances, ONR expects dutyholders to have considered other potential options to reduce the risks to ALARP and implement those options unless they can be adequately justified as not being reasonably practicable.
ONR considers that the BSOs should be achievable with the application of modern standards and technologies. As such, achieving the BSOs should be an aim for new facilities, but only where it is reasonably practicable to do so.
Risk-Informed Targeted Engagements
It is ONR’s policy to use its resources responsibly and in a targeted manner to make timely judgements and decisions [15]. This means ONR will focus on those activities that give rise to the most serious risks, where the hazards or vulnerabilities are least well controlled, or where ongoing compliance with the law needs to be established.
Where risks exceed BSLs, into the unacceptable region, ONR prioritises regulatory attention and expects urgent action from the dutyholder to reduce risks. 
For risks lying between BSLs and BSOs, ONR’s engagement will flex depending on a number of factors including the level of risk, size of any risk gap and the adequacy of the safety case.
Where risks fall to the BSOs, into the broadly acceptable region, ONR will not focus significant regulatory attention and will not usually seek further safety improvement (even though the dutyholder’s legal obligation to reduce risk to ALARP is unchanged).
Risk-Informed Regulatory Decision Making
ONR’s regulatory decisions (including both enforcement and permissioning decisions) can take into account more information beyond whether or not the dutyholder is considered to be legally compliant (for example, in demonstrating that risks have been reduced to ALARP). We consider:
Dutyholder factors. These relate to a specific dutyholder and include: compliance history, previous incident history, degree of co-operation and the extent of regulatory confidence in them;
Strategic factors. These relate to aspects beyond the control of an individual dutyholder but nevertheless within ONR’s authority and capability to take into account. These include: the wider public interest, the need to protect vulnerable groups and the balance of risk beyond the dutyholder’s undertaking such as the risk impact arising elsewhere for example on a different dutyholder’s site. 
There are also some wider national factors that are out with ONR’s authority and capability to judge, such as ‘defence of the realm’, ‘the need for decarbonisation’ or ‘keeping the lights on’. ONR’s current understanding is that such factors are not part of our decision making process as we do not posses the authority or capability with which to do this lawfully. 

[bookmark: _Toc213847110]Advice to Inspectors 
This section provides guidance to ONR inspectors on interpreting legal duties, applying RGP and exercising regulatory judgement consistently and proportionately.
Key principles
ALARP judgement: Determining whether risks have been reduced to ALARP is primarily a qualitative process. Quantitative approaches, such as CBA, can be helpful elements of ALARP justification but should not be the sole argument (refer to Appendix 1). 
Dutyholder responsibility: It is the dutyholder’s legal obligation to carry out suitable and sufficient risk assessments and implement measures to reduce risks to ALARP. This duty is ongoing and must be delivered alongside any other statutory requirements (for example, other health and safety duties, as well as duties in relation to the environment, security or safeguards).
Written Safety Cases: Where required by legislation or licence conditions, dutyholders must present a written safety case. Inspectors should apply a risk-informed and proportionate sampling approach to assess adequacy.
Inspector engagement
Inspectors should seek to understand the dutyholder’s rationale for claiming to meet ALARP obligations.
Engagements should be targeted, balanced and consistent.
There are nine numerical targets in the SAPs. These should be used to target ONR’s attention for nuclear safety hazards.
Inspectors may offer guidance to assist dutyholders in understanding their legal obligations; but inspectors must ultimately form independent regulatory judgements.
Indicators of adequacy
Inspectors should look for:
A safety case or equivalent document with rigour proportionate to the hazard.
Evidence of a fit-for-purpose risk assessment underpinning the demonstration of ALARP.
Consideration of all foreseeable risks under the dutyholder’s control, across all permitted operating states and levels of defence in depth.
Appropriate use of probabilistic safety analysis (PSA) for complex, high-hazard facilities, complementing the underpinning deterministic analysis. This can be particularly helpful in understanding a more best-estimate appreciation of the risks in contrast to the generally conversative approach taken by design basis analysis (DBA).
Appropriate application of RGP sufficient to meet the overall legal requirement. In novel or unusual circumstances, or in cases where the underlying risk is high, RGP is usually only a starting point to a more detailed assessment against the legal requirement.
Justification for deviations from RGP, supported by equivalent or better outcomes.
Consideration of partial or alternative measures where full implementation is not reasonably practicable.
Avoidance of standalone reliance on CBA.
Optioneering that begins with the safest option and considers lifecycle risks (refer to Appendix 3).
Cross-disciplinary collaboration within ONR to ensure balanced judgements.
[bookmark: _Appendix_1:_Cost][bookmark: _Toc213847111]Appendix 1: Cost benefit analysis 
Purpose of CBA
CBA is used to completement qualitative arguments by providing a quantitative perspective of the weighing of risk against the sacrifice 
(i.e., time, trouble and cost) of reducing that risk. CBA translates both safety benefits and sacrifices into a common unit (typically monetary) to support the ‘gross disproportion’ test.
There is no definitive legal guidance on how to determine what level of disproportion constitutes ‘gross disproportion’. It is a judgement made on a case-by-case basis, usually qualitatively but, where CBA is used, this can be quantitative. In such cases, John Locke, former Director General of HSE, suggested at the Sizewell B Public Inquiry a gross disproportion factor of up to three for worker risks. For public risks, he suggested that the factor depends on the risk level: about two for low risks and around ten for higher risks. 
Valid factors
The sacrifice side of the ALARP balance can legitimately include any costs borne by the dutyholder in implementing the proposed safety measure that are being evaluated. This can include lost profit (for example, resulting from a power station outage) as well as the direct costs of purchasing, installing and otherwise preparing for the safety measure (such as training etc.). 
Care must be exercised to ensure that these are fairly represented and not 
over-inflated. If the new safety measure only requires an adjustment to the timing of an outage, or an extension to it, then it is only this additional expense that should be included – not the full cost of the outage that would have taken place anyway. 
The risk side of the ALARP balance is usually constructed by multiplying the likelihood of an accident by an estimate of the harm represented financially. Figures are available to represent the financial impact of different degrees of harm, including death. It is usually also appropriate to consider the cost of any clean-up and other socio-economic harms in situations where there is off-site impact.  

Invalid factors
Risks and sacrifices that are out with the dutyholder’s undertaking are not valid in the ALARP balance. It is only those factors that are within a dutyholder’s control or influence, including those from external sources outside of their undertaking where it can take action to reduce the risk.
Whether or not a dutyholder can actually afford to implement a safety measure is not relevant to determining whether or not it is ALARP to do so. However, there are complexities that can arise here in terms of prioritisation and having the means to implement safety measures, and these can sometimes be considered for inclusion as part of the ‘time’ or ‘trouble’ aspects of the sacrifice.   
Limitations
[bookmark: _Toc211419525][bookmark: _Toc211431664]CBA alone is not sufficient to demonstrate ALARP. CBA is not needed or expected for most ALARP demonstrations, but it can be a useful addition to the qualitative arguments which should comprise the core of the justification.
[bookmark: _Toc211419526][bookmark: _Toc211431665]CBA cannot be used to override legal duties, justify intolerable risks or poor engineering.
[bookmark: _Toc211419527][bookmark: _Toc211431666]CBA should not be used to reject relevant good practice unless the alternative is demonstrably equivalent or better.
Uncertainty and proportionality 
Many inputs to CBA are uncertain both in determining the sacrifice and safety benefits; in light of inherent uncertainty, analysis should be systematic and supported by appropriate sensitivity analysis.
[bookmark: _Toc211419528][bookmark: _Toc211431667]Where CBA is employed, its rigour should be proportionate to the risk level and consequences.
[bookmark: _Toc211419529][bookmark: _Toc211431668]ONR follows HSE guidance [16] on CBA for case-by-case evaluation.

[bookmark: _Appendix_2:_Time][bookmark: _Toc211431669]
[bookmark: _Toc213847112]Appendix 2: Time at risk situation specific considerations
This appendix summarises ONR’s expectations when short-term increases in risk may be justified for longer-term safety benefits. Inspectors should also refer to principle NT.3 in the SAPs. It categorises these situations into three types:
Through-life risk
Temporary risk increases may occur for example during maintenance, temporary disconnections of safety systems, or emergency operations.
ONR does not generally accept justification based solely on short duration.
ONR expects dutyholders to monitor plant conditions and ensure assumptions in ALARP demonstrations remain valid.
If risks become unacceptable, the dutyholder should be actively managing and prioritising the situation to ensure that the risk is controlled ALARP and timely steps are being taken to reduce it as quickly as reasonably practicable.
Residual facility life
Ageing facilities may exhibit eroded safety margins or higher residual risk particularly relative to newer facilities designed to modern standards.
Dutyholders might argue that upgrades are unreasonable due to limited remaining life.
ONR expects:
Remaining life to be short relative to design life.
Ongoing careful monitoring and review, consistent with good asset management and requirements of LC15 for periodic safety review.
Updated ALARP demonstrations using current data and standards.
Risk levels to remain below TOR BSLs. If ONR judges risks to be intolerable, it expects the dutyholder to stop operating the facility and not undertake further operations, unless there is no safer alternative.
ONR may accept lifetime-based arguments by a dutyholder not to make an improvement if the end-of-life is irrevocably fixed (typically ≤10 years).
End-of-life legacy
Decommissioning may temporarily increase risks to achieve long-term hazard reduction and ultimately a safer end-state.
Dutyholders are expected to:
Compare increased risks associated with decommissioning with risks of inaction.
Consider alternatives available to address the hazard.
Implement engineering and operational controls to minimise risk magnitude and duration.
ONR typically rejects arguments by dutyholders to delay decommissioning, based on discounted future costs (refer to Appendix 1) or time-at-risk arguments alone.

[bookmark: _Appendix_3:_Optioneering][bookmark: _Toc211431670][bookmark: _Toc213847113]Appendix 3: Optioneering	
This appendix outlines ONR’s expectations for how dutyholders should demonstrate that they have considered a range of options to reduce risks to ALARP, especially in complex, novel, or high-risk situations.
Key themes
Purpose: Optioneering supports ALARP demonstrations by showing that all reasonably practicable options have been considered and the most appropriate one selected.
When required: transparent, proportionate and balanced optioneering is particularly important:
When considering novel or complex risks, especially on higher hazard sites;
Across the various design stages of major projects;
In situations lacking applicable RGP.
ONR expectations
Transparency
Dutyholders are expected to:
Clearly document all options considered. This should include appropriate consideration of partial options and combinations of options. 
Justify selection criteria and the chosen option, which should be the safest option or combination of options that is reasonably practicable.
Consider the time needed implement options: it can sometimes be the case that a simple, quick option can be implemented to gain an early risk benefit whilst more complete options are implemented later.
Proportionality
ONR expects:
The depth of optioneering undertaken by dutyholders to be proportionate to the level of risk.
More rigour in optioneering where RGP is lacking or not met.

Dutyholders should consider the full lifecycle of the facility or project in a graded manner, informed by the scale and nature of the project. 
More complex projects are likely to require an iterative approach to successful optioneering.
Balance of risk
Optioneering should be proportionate in taking into account of the impact of all relevant health and safety risks (including nuclear) alongside other constraints to reach an optimised decision. Examples of other constraints include other legislative requirements covering safeguards, security and environmental protection.
Key steps in the process
Figure 2 illustrates an indicative optioneering process which could be considered by inspectors to represent RGP. The points below expand upon the key steps in Figure 2. A good optioneering process should:
Define minimum legal and regulatory requirements.
Use established standards to inform options.
Evaluate options using weighted safety and performance criteria.
Prioritise inherently safer designs and passive safety features.
Consider implementation time and practicality.
Ensure multidisciplinary input and record decisions transparently.
For major projects be iterative and evolve with design maturity.
[image: Optioneering process - comprising of 9 steps. Step 1 is define problem. Step 2 is identify stakeholders step three is a stablished study team Step 4 is identify requirements/ constraints Step 5 is identify options step 6 is select factors step 7 is evaluate options step 8 is produced study reports step 9 is record stakeholder decision and rationale.]
[bookmark: _Ref212016338]Figure 2 - Indicative optioneering process.
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ALARP 	As low as reasonably practicable
BAT	Best Available Techniques
BPM	Best Practicable Means
BSL	Basic Safety Level
BSO	Basic Safety Objective
CBA	Cost Benefit Analysis
RGP 	Relevant good practice
SFAIRP  	So far as is reasonably practicable
TOR	Tolerability of Risk

Note: A comprehensive list of regulatory acronyms, abbreviations and initialisms can be accessed via HOW2 Hub [17]. 
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