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[bookmark: _Toc228867134]Introduction
[bookmark: _Hlk64448648]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.
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 “An introduction to ONR's technical assessment and inspection guides” [2]. 

[bookmark: _Toc228867135]Purpose and scope
This TAG contains guidance to advise and inform ONR inspectors in the exercise of their regulatory judgment. It guides inspectors in assessing the limits and conditions– also known as operating rules (ORs) – required for the safe operation of nuclear facilities by explaining how these measures relate to the safety case, and supporting judgments on whether the licensee[footnoteRef:2] has appropriately identified, justified, and implemented them.  [2:       The expectations set out in this TAG refer to ‘licensees’, as the fundamental requirement for defining and complying with limits and condition for safe operation stems from LC23; however, the expectations in this document remain largely applicable for the assessment of nuclear safety operating rules in safety cases and design information from other types of dutyholder, or from requesting parties participating in the Generic Design Assessment (GDA) process.] 

Whilst this TAG focusses on the regulatory assessment of a licensee’s  derivation of ORs, it is complemented by the ONR Technical Inspection Guide for Licence Condition 23 (LC23) [3], which focuses on regulatory inspections of a licensee’s arrangements for implementing and complying with its ORs.
Licensees may use different terminology, such as operating rules, technical specifications, or safety management requirements. Regardless of nomenclature, inspectors should focus on how limits and conditions are derived and how they reflect the assumptions and requirements of the safety case.
Limits and conditions for nuclear safety (Operating Rules) | Issue: 7.1
A summary of the key principles discussed in this guide is presented in Appendix 1 and guidance on common LC23 misconceptions is provided in Appendix 2.
Page | 1
[bookmark: _Toc228867136]Relationship to licence and other relevant legislation 
Licence Conditions
Several Licence Conditions (LCs) relate to the derivation and implementation of ORs:
LC23 – Operating Rules
LC23(1) requires the licensee to produce an adequate safety case that identifies the limits and conditions necessary to keep the facility within a safe operating envelope in respect of any operation that may affect safety. These limits and conditions constitute the ORs. The requirements of LC23 apply to all limits and conditions in the safety case – explicit or implicit – not only those formally labelled as “operating rules”.
The licensee should ensure ongoing compliance with its ORs and take appropriate action if any are exceeded. Such incidents should be recorded, investigated, and reported under LC7.
Compliance inspection guidance is provided in [3]. Refer to section 5 for further details. 
LC24 – Operating Instructions
LC24(2) requires licensees to ensure that operations which may affect safety are carried out in accordance with operating instructions. Operating instructions may be needed to assist operators in implementing and complying with operating rules 
(for example, in how to undertake a surveillance activity).
LC27 – Safety Mechanisms, Devices and Circuits
LC27 requires the licensee to operate, inspect, maintain and test the facility only when suitable and sufficient safety mechanisms are correctly connected and in good working order. The licensee should ensure these requirements align with limits and conditions covering the design, availability, and condition of safety measures. These operating rules are essential for safety and should be defined in the safety case. LC27 and LC23 therefore overlap and [3] discusses the practical implications of this.

Other relevant legislation
Compliance with several pieces of health and safety legislation require a risk assessment (of which a safety case is one form) to identify and implement risk control measures, and this often leads to the identification of limits and conditions in various forms.
[bookmark: _Toc228867137]Relationship to Safety Assessment Principles, WENRA Reference Levels, and IAEA Safety Standards and Guides
Safety Assessment Principles
The SAPs set ONR’s expectations for identifying and justifying operating limits and conditions within a safety case. Key principles relevant to ORs include:
SC.6 – Safety cases should identify operating limits and conditions and show how they will be implemented effectively. ORs should therefore be usable, measurable, and clearly linked to safety case assumptions.
FA.9 – Design Basis Analysis (DBA) should be used to derive ORs and so they should cover safety settings, configuration and availability requirements, and the safe operating envelope.
FA.14 and FA.16 – Probabilistic Safety Analysis (PSA) and Severe Accident Analysis (SAA) should inform ORs where appropriate, ensuring that measures extend beyond DBA where deemed necessary.
EKP.3 – Nuclear installations should be designed with defence in depth. When deriving ORs it can be useful to develop an OR structure such that movement between defence in depth levels cannot occur without contravening at least one OR (refer to Appendix 4).
Engineering SAPs (for example,, EMC.21, ESS.1, ESS.13, ESR.4) – These emphasise operating plant within defined limits, maintaining essential safety functions, and identifying minimum equipment availability.
EHF.4 – Human factors analysis should inform administrative controls and operator actions that support OR compliance.
WENRA Reference Levels
The Western European Nuclear Regulators Association (WENRA) seeks to harmonise nuclear safety across Europe by aligning national practices with IAEA safety standards. Its Safety Reference Levels (SRLs) outline agreed good practices and requirements for nuclear safety among member states. ONR recognises WENRA SRLs as a source of good practice and uses them to inform the expectations set-out in our SAPs.
This guide has drawn from the WENRA SRLs for existing reactors 2020 [4]. In particular, Issue H, which addresses operational limits and conditions at civil nuclear reactors. It has also drawn from the decommissioning and storage reference levels [5, 6]. 
SRLs related to the implementation of limits and conditions, rather than to their derivation, have been identified in [3], rather than this TAG. 
IAEA Safety Standards
ONR recognises the IAEA safety standards as a source of good practice and uses them to inform the expectations set-out in our SAPs.
General Safety Requirements (GSR) Part 4 (Safety Assessment for Facilities and Activities) [7], Requirement 4, sets out the purpose of safety assessment, which the licensee undertakes, and notes the need to determine whether risks are being controlled within specified limits and constraints. In addition, Requirement 11 sets out the need for operational limits and conditions to ensure an adequate level of safety.
High-level guidance for operational limits and conditions can also be found in the following Specific Safety Requirements (SSR) publications: 
SSR-2/1 (Safety of Nuclear Power Plants: Design) [8];
SSR-2/2 (Safety of Nuclear Power Plants: Commissioning and Operation) [9];
SSR-3 (Safety of Research Reactors) [10]; and 
SSR-4 (Safety of Nuclear Fuel Cycle Facilities) [11].
The IAEA Specific Safety Guide (SSG) 7 (Operational Limits and Conditions and Operating Procedures for Nuclear Power Plants) [12], provides more detailed guidance on how limits and conditions should be derived and implemented.
[bookmark: _Toc228867138]Advice to inspectors
Introduction
The licensee should own, write, implement and regularly review its nuclear safety case. This safety case should identify all limits and conditions necessary to keep the facility safe in normal and accident conditions. 
Types of operating rule
[bookmark: _Ref101965469]The following categories highlight some of the different characteristics seen in ORs. This list is neither exclusive or exhaustive: many ORs will share more than one of the features listed below (for example, operational restrictions that are also time-based):
Parametric: Defining the boundaries between key levels of the hierarchy of defence in depth (for example, the normal operational envelope, the expected envelope for various fault conditions, design limits, safety limits, etc.) in terms of measurable physical parameters (for example, temperature, power, flux, pH, etc.).
Operational: Defining things like minimum equipment availabilities, permitted plant configurations and minimum staffing levels across the different modes of operation. This may cover both normal operational equipment as well as safety systems and emergency response capabilities.
Protective: Defining the set-points and trip settings where safety measures (particularly automatic protective safety systems) are designed to be initiated.
Time-based: Defining things such as surveillance frequencies, permitted unavailability periods for safety measures and timescales for operator actions.
Theoretical: Identifying limits (usually physical or chemical in nature) that reflect where key phenomena or other mechanisms may occur, such as the failure of certain components or the occurrence of criticality or effects like clad ballooning or melting. Such limits are often based on parameters like temperature, pressure, or physical and chemical state.
Capturing underlying assumptions: Capturing the underlying assumptions embedded in the safety case to ensure they remain valid in practice (for example, reflecting task frequencies or durations as assumed in the PSA).

Inspectors should consider whether ORs reflect good practice at comparable facilities. For nuclear power plants, SSG‑70 provides a useful baseline [12] but caution should be exercised as the range of ORs that may be applicable to a given facility is wide.
Statutory duties and other legal requirements (for example, site licence conditions) do not usually need to be duplicated in the ORs. Equally, limits which physically cannot be exceeded (for example, because of fundamental constraints inherent in the plant design) do not need to be included.
Derivation of operating rules
Many ORs originate from design basis analysis (DBA). Inspectors should consider focussing attention on these as they are likely to be the most significant, given DBA is focussed on the most significant faults. It will likely identify a range of parametric, operational and protective ORs (to use the characteristics noted in Section 5.2). ORs can also be identified through several other routes, including:
PSA, which may identify equipment availability requirements, substitution periods, EIMT intervals and acceptable durations of elevated risk;
SAA, which will determine the requirements for severe accident prevention and mitigation;
safety measure substantiation (including both engineering and human-based measures), which may independently identify ORs relating to, for example, ageing and obsolescence, human performance requirements or equipment qualification.
ORs should be derived from and align directly with the safety case and the link between them should be clear and well-described (this is sometimes referred to as a ‘golden thread’). Inspectors should scrutinise ORs introduced solely through management decisions without support from the safety case, as this may indicate weaknesses in LC14 arrangements. Inspectors should challenge ORs that are not made in the interests of safety such as those relating to commercial targets or other non-safety related objectives. 
ORs should identify, where appropriate, when operations should be curtailed or ceased. In line with a graded approach to safety, this can take a risk-informed view in which the increasing deviation (in terms of plant condition, duration and other factors) away from the normal operating envelope can be reflected with increasingly stringent and time-bound constraints designed to control the current level of risk whilst seeking a return to the normal plant condition. Civil nuclear power plants often adopt this approach by applying ‘technical specifications’, discussed further in Appendix 3.
When assessing OR identification or implementation, inspectors should confirm the licensee’s ORs adequately cover:
all the permitted operating modes;
all identified sources of hazard;
all identified fault sequences;
all levels of the defence in depth hierarchy;
all claimed plant and equipment, operating ranges and the resources and support services required; and
all human-related claims, including specific Suitably Qualified and Experienced Persons (SQEP) requirements and staffing levels.
When judging adequacy, inspectors should consider whether the licensee has derived ORs that are:
Written as limits or conditions: ORs should define clear limits and conditions. They should be distinct from and separate to operating instructions, that describe and direct human actions. For example, in specifying a maximum number of cans permitted in a plutonium glovebox (which is an OR); as opposed to the procedure directing operators on the importing/exporting of cans (which is an operating instruction).  
Meaningful: ORs should be based on parameters that facility operators can meaningfully understand and readily measure. For example, whilst a reactor safety case might determine thermal-hydraulic limits (such as a critical heat flux at the clad surface), associated ORs should be based, where possible, on meaningful values such as specific limiting pressures and temperatures that can be measured by operators. 
Unambiguous: ORs should be written as clearly and unambiguously as possible. This includes the use of appropriate language, care with acronyms or abbreviations and the avoidance of potentially-ambiguous qualifiers (such as “approximately”). Licensees should seek human factors expertise in deriving ORs (and any associated operating documentation).
Simple: ORs should be written in straightforward manner using simple terms to ensure operator understanding. Complicated ORs with multiple parameters, conditions or complex logic should be avoided where possible. For example, while a criticality limit may depend on enrichment, moderator, reflector, mass, and configuration, it is preferable to express the limit in straightforward, measurable terms. Instead of a complex requirement, state: “No more than one Type X container may be located in Glovebox Y at any time.”
Practicable: ORs that result in practical actions/responses should be written such that these are demonstrably achievable. Here, the safety case should provide evidence that operator actions and system responses to ORs will be carried out to the required quality and within the specified timescales. Early consultation and ongoing collaboration among safety case authors, operators, and human factors experts is essential.
Holistic and manageable: ORs should be based on an overall understanding of the safety philosophy taken by the safety case and put in place only where needed. For example, if a single, simple OR can provide an appropriate bounding limit or condition to several related fault sequences, then this should be used, where possible, in place of multiple separate but slightly different ORs. OR compliance should be within the capability and capacity of the operators and human factors expertise should be used to ensure that this is the case. Refer to ONR guidance in NS-TAST-GD-060 for further detail [13].
Robust: ORs should be robust to uncertainties and tolerances in instrumentation, measuring procedures and any calculations needed to demonstrate OR compliance. This should take into account any random error as well as systematic effects like instrument drift. It may also consider the effect of measurement frequency and delays. Suitable margins should be applied such that these effects do not lead to an apparently compliant situation being, in reality, an un-revealed non-compliance.
OR compliance does not automatically mean that risks have been reduced as low as reasonably practicable (ALARP) [14]. The safety case should establish ORs but should still seek to reduce risk further where it is reasonably practicable. 
Managing operating rules 
Inspectors should seek confidence that the suite of ORs at any facility are written, controlled, implemented, monitored, reviewed and amended only under appropriate management control. They should reflect the current safety case and only be updated under the relevant change control processes (such as those for LC22).
ORs should be compatible with any associated operating instructions and those with responsibility for writing, amending, compliance and supervision should be suitably qualified and experienced, in receipt of appropriate training and under appropriate supervision.  

Temporary operating rules
Licensees may need to temporarily modify existing ORs or temporarily introduce new ones, for example during an experiment or other time-limited period. This may need to occur promptly as part of measures to maintain safety pending a repair or other steps to restore the design intent. 
There should be appropriate arrangements in place to control temporary ORs.
Regardless of whether they are permanent or temporary, inspectors should ensure that ORs remain consistent with the safety case (including the amendment supporting any modification or experiment). 
Appropriate management control should be in place to ensure that temporary ORs are reversed when appropriate. Licensees should not misuse temporary arrangements in order to circumvent the full rigour of change control processes. Inspectors should look out for long-standing ‘temporary’ ORs and seek to understand why these have not either been withdrawn or incorporated permanently, depending on the circumstances. 
Grading operating rules
Licensees should adopt a graded approach to the implementation of ORs: focusing attention on those limits and conditions that are most important to safety. Many licensees categorise ORs according to their safety significance, but ONR does not prescribe the approach to such categorisation. 
There are several factors that should be considered when determining the significance of an OR. The following list is neither exhaustive nor prescriptive – but identifies some of the key factors that should be considered:
Risk of harm: measured in terms of likelihood and unmitigated potential consequences, for people on- and off-site, either in the short or longer term, of the resulting fault or accident against which the OR provides some defence.   
Sensitivity to the OR: referring to the degree to which the OR is involved in avoiding adverse consequences. This recognises that breaching some ORs can lead more directly and immediately to harm, whereas other ORs form part of a broader collection against which other breaches, or safety measure failures, are needed before harm can result. 
Role in defence in depth: referring the level or levels of the hierarchy of defence in depth to which the OR contributes. This recognises that confining fault progression to within the normal or near-normal operational envelope (levels 1 and 2) is preferable to design basis protection (level 3) or mitigation of beyond design basis conditions or radioactive releases (levels 4 and 5). ORs that may span multiple levels of the hierarchy are especially important.
Degree of control: recognising that ORs over which operators have a high degree of control (for example, through respecting limits on operating plant configuration, protection, safety measure availability and process parameters) can be more important than ORs over which operators have less or no influence (for example, limits identifying the theoretical points of fuel clad melt). 
Some other potential inputs to determining OR significance are identified below. In considering these sources, it should be remembered that they are each undertaken for their own purpose and therefore there is not necessarily a one-to-one relation between them and the grading of an associated OR:
categorisation of safety functions (ECS.1);
classification of structures, systems and components (SSC) (ECS.2);
association with components and structures carrying special arguments for preventing failure by ensuring that highest reliabilities are achieved (EMC.3);
classification of human actions (EHF.3 and EHF.4).
Operating rules and defence in depth
The safety case should identify ORs that correspond to the safety functions delivered at each level of the defence in depth hierarchy. This is particularly the case for levels 2 to 5. Figure 1 illustrates the behaviour of a representative parametric limit during a fault sequence. The extent to which ORs are required at each level will depend on the nature of the facility, the fault scenario in question and what is reasonably practicable. At some facilities, ORs may not be necessary at every level. Appendix 4 provides further guidance on the types of ORs that may be appropriate at each level.
Criticality safety controls rely primarily on preventative measures at Levels 2 and 3 and as such, relevant guidance on the implementation of criticality‑related ORs is provided in Appendix 5. This material also illustrates how ORs may be developed for other fault types that rely predominantly on preventative controls.

[image: ]
[bookmark: _Ref228865360]Figure 1 – Schematic illustration of a defence in depth approach to ORs.
Operating rule compliance
The licensee should maintain a surveillance programme that enables operating personnel to demonstrate ongoing compliance with all ORs. Where it is reasonably practicable to do so, this should be on a continuous basis (for example, making use of real-time monitoring). Where periodic or retrospective compliance is undertaken (for example, in utilising reactor core follow data to calculate pin fission gas pressure over a recent period of operation) then the safety case should justify the approach taken.  
The surveillance requirements set-out in the surveillance programme should be clearly linked to the ORs that they support. The exact way the surveillance should be carried out, and the frequency or other conditions by which it should be undertaken, should also be clear, making use of supporting operating instructions as necessary. Where calculations are required, steps to minimise the risk of human error should be implemented (for example, by opting for appropriately validated computational methods, look-up tables, or other simplifications rather than relying on manual calculations).  
The licensee should ensure ORs are robust and include sufficient margins such that measurement uncertainty or timing constraints cannot result in apparent compliance masking an actual breach of the safety case.
Periodic review of operating rules
The systematic review of ORs, in light of operational experience and other factors, should form a key part of a licensee’s LC15 periodic safety review process.
When considering the adequacy of a licensee’s periodic review inspectors should consider whether it has been confirmed that ORs remain applicable for their intended purpose and can be complied with. Where necessary, a licensee’s review may lead to changes in ORs as a result of operating experience, revised analysis, changes in safety philosophy or safety argument, technological development and advances in RGP. 
Operating rule reporting
[bookmark: _Ref106112499][bookmark: _Ref106112504]The safety case should identify the subset of ORs relevant to event reporting under LC23(3) and LC7. Reporting thresholds should be set at a point where non‑compliance reflects a material loss of control, but not so low that routine operational variation leads to unnecessary low-level reporting and a disproportionate administrative burden. 
ONR’s interest in a reported exceedance should be proportionate and will take into account factors such as:
the potential safety consequence; 
the degree of loss of control;
the extent to which the licensee was responsible for that loss of control; 
the duration of undiscovered non‑compliance; and 
any recurrence or failure to act on previous learning.


[bookmark: _Appendix_1_–][bookmark: _Toc228867139]Appendix 1 – Tests for sound operating rules
The following is a summary of some key principles for deriving ORs. It has been provided as a quick checklist to aid inspectors’ assessment and is not intended to be exhaustive.
ORs should be derived from, and represent, the safety case and not taken from other sources. There are circumstances where temporary ORs may need to be put in place pending formal safety case change; however, these should still be based on a justified safety argument and should remain consistent with and bounded by the intent of the safety case;
ORs should be formulated across the defence in depth hierarchy (particularly levels 2 to 5) and include normal operation as well as under fault conditions or in the event of an accident;
The ORs should define modes of operation clearly and unambiguously, thereby establishing the full extent of normal operations; 
ORs should ensure the safety across all permitted operating modes, including start-up, shutdown and temporary situations arising due to maintenance and testing;
Although determined primarily through DBA, OR should also reflect engineering analysis, PSA and SAA, and other sources, where relevant;
ORs should give a clear condition or limit and not an instruction;
ORs should include clearly defined safety limits;
The set of ORs should include limits and conditions relating to plant and system operability, safety settings and the availability of safety measures;
ORs should be written for operators so that compliance can be clearly demonstrated, and any non-compliance readily identified;
ORs should be specified where possible using directly measurable or checkable terms or parameters, taking account of measurement uncertainties;
The number of ORs should be minimised where reasonable by combining similar limits and conditions in a single bounding OR;
ORs should be graded so that the most important limits and conditions receive greatest prominence;
ORs should link to the surveillance requirements required to demonstrate compliance, including expectations for the nature, frequency and any other conditions required;
Compliance with ORs establishes the safe operating envelope but does not necessarily ensure that risks are ALARP, the safety case should demonstrate additional measures where reasonably practicable;
A defined subset of the ORs should be identified for the purpose of event reporting. These should normally sit at the limit of normal operations and if not, be chosen with a significant margin to any safety limit;
The ORs should be systematically reviewed in light of operational experience.
[bookmark: _Toc111117993][bookmark: _Toc225503426]

[bookmark: _Appendix_2_–][bookmark: _Toc228867140]Appendix 2 – Common misconceptions
The following list has been compiled to assist inspectors when providing high-level advice in regard to ONR’s regulation of LC23. The list is intended to help avoid misunderstandings and is not exhaustive. Each misconception is given, followed by the correct view:
Misconception: The main purpose of LC23 is to identify serious adverse circumstances for the purposes of event reporting and notification. 
Reality: The main purpose of ORs is to define the limits and conditions necessary to implement the safety case. ORs should support operators in controlling the facility safely and in demonstrating compliance with LC23.
Misconception: ONR will normally prosecute if an OR is breached. 
Reality: ONR’s enforcement decisions follow our Enforcement Management Model (EMM). Enforcement depends on factors including the hazard, the degree of loss of control and the licensee’s culpability, not solely on whether an OR has been breached.
Misconception: ONR will not normally prosecute in the event of a breach of a limit or condition identified in the safety case that has not been designated formally as an OR. 
Reality: See the previous bullet. Enforcement is based on the circumstances of the breach, regardless of whether the limit or condition is formally labelled as an OR. 
Misconception: ORs are derived exclusively from the facility’s DBA. 
Reality: Many ORs originate from DBA, but the licensee should also derive ORs from all relevant parts of the safety case, including PSA, engineering analysis and SAA, where appropriate.
Misconception: Criticality ORs are treated differently to other limits and conditions. 
Reality: Criticality‑related ORs should be derived and implemented using the same principles and processes that apply to all ORs.
Misconception: Once an operating reactor has been finally shutdown and defueled, it no longer needs ORs, nor LC23 adequate arrangements. 
Reality: The licensee should identify and implement all limits and conditions necessary for safety at the facility in its current state. Defueling reduces hazard but does not remove the need for graded ORs that address remaining risks.

Misconception: ONR requires a single approach to ORs at all UK nuclear facilities. 
Reality: This guidance describes general good practice, informed by UK and international experience. Not all elements apply to all facilities or safety cases. A licensee should adopt and justify an appropriate approach that is consistent with licence condition and legal requirements.
 
[bookmark: _Toc111117996][bookmark: _Toc225503427][bookmark: _Hlk117064025]
[bookmark: _Appendix_3_–][bookmark: _Toc228867141]Appendix 3 – Technical specifications
UK nuclear power plants have to date generally chosen to adopt a ‘technical specifications’ (tech spec) approach to implementing ORs. This approach, originally adopted from the US with the construction of Sizewell B and subsequently implemented across the AGR fleet, provides a structured method for defining limits and conditions. Given the US heritage of tech specs, inspectors may find information published by US NRC useful). It is for the licensee to choose whether to adopt a tech spec approach. Tech spec limits and conditions are still ORs as per LC23 and the same expectations apply.
Tech specs identify limits and conditions of operation. They also identify a number of ‘action conditions’, that in some cases allow for temporary, controlled derogation of these limits. The ‘action conditions’ identify the necessary actions and completion times needed to exit the condition and return to the normal operating envelope. 
This graded approach recognises that there is a balance between the risk associated with temporary operation outside of the envelope and the detriment (which can also include risk e.g. as a result of transients or operator workload) associated with shutting down the reactor.
For example, the normal operating configuration may require 4 out of 4 emergency feed pumps to be available. A tech spec approach may allow this to be reduced to 3 out of 4, for a limited period (perhaps 24 hours), potentially with supporting mitigations (such as a power limit or increased surveillance on other systems), for planned maintenance to be undertaken. It may even permit a reduction to 2 out of 4 for a shorter period (again subject to various other conditions) and provide a window for return to a safer state prior to requiring a controlled shutdown. 
The tech spec approach can provide significant flexibility to a dutyholder, and enable proportionate control of risk; however, the way in which tech specs are derived, and the resulting golden thread can become complex. Inspectors should therefore seek confidence that the licensee maintains clear procedures for deriving the limits and conditions from the safety case and that SQEP individuals are responsible for their development and implementation. 
A licensee should consider the following in implementing tech specs:
Availability of expert support: to enable a tech spec user to seek clarification or resolve any confusion or other ambiguity in the interpretation of the tech specs (for example, if circumstances arise that had not been foreseen and either weren’t accounted for by the tech specs or had led to confusion between different action conditions).
Clarity of terminology and meaning: providing definitions in plain English to ensure that the tech spec user is aware of the intention and expectations behind requirement such as “seek expert advice” or “consider X” or “make preparations for Y”. 
Notation: an appropriate structured naming/numbering system for the various specification, surveillances and action conditions is needed to help users navigate and use the system and be able to communicate effectively.
Inspectors should consider the various aspects of tech spec production at the appropriate points in the development of the safety case. This may include early sampling during Generic Design Assessment (GDA) to gain confidence in the identification of parametric and operational limits despite the fact that the tech specs themselves are unlikely to have been developed in detail. Although any given duty holder’s schedule for production of tech specs will vary, inspectors should sample evidence of the implementation of its arrangements to gain confidence in the final output. Inspectors should seek to do this during the construction / commissioning phase, and in any event prior to radiological risks being introduced to the site. 
Where a plant design originates overseas, inspectors may consider relevant regulatory assessments conducted in other jurisdictions. However, they should assess the extent to which such assessments remain valid within the UK context. Such differences may include, but be not limited to, regulatory frameworks (i.e. the level of prescription), environmental conditions and site‑specific design modifications. Inspectors should seek to identify any differences and consider the implications for their specific intervention strategies.


[bookmark: _Appendix_4_–][bookmark: _Toc111117994][bookmark: _Toc225503428][bookmark: _Toc228867142]Appendix 4 – Operating rules and defence in depth
This appendix provides further guidance on the identification of ORs aligned with the DiD framework referenced in Section 5. The following paragraphs, provide guidance which expand upon the schematic in Figure 1.
At level 1, the engineering design should have already ensured that the limits and conditions needed for preventing the failure of SSCs are achieved through conservative design and intended construction and operation. Once this is achieved many of these may no longer be of active concern to operators, and so, the focus of the ORs is typically on Levels 2 to 5. 
Level 2 – Prevention and control of abnormal operation and detection of failure
The safety case should identify ORs at the boundary of normal operations (Normal Operations Operating Rules, NOORs). These ORs provide the first line of defence, enabling operators to prevent abnormal conditions from developing into faults. NOORs should clearly define all permitted operating modes, thereby establishing the full scope of normal operations.
The NOORs should be set at an appropriate margin away from the conditions where the facility is intended to be operated. In cases where a NOOR can be gradually approached (in which the limit is set in terms of a continuous parameter such as pressure or temperature), the safety case, where appropriate, should identify processes to prompt operator action or engineered means to return the conditions back to normal without contravening any NOOR. Supporting limits and conditions are typically implemented through LC24 operating instructions and linked to alarms or displays. Where parameters change in discrete steps, reasonably practicable margins should still be provided, for example through diverse or redundant equipment that allows substitution in the event of unavailability.
[bookmark: _Hlk117149198]The safety case should also specify timescales within which operators should restore the facility to normal conditions following NOOR exceedance. These periods should be as short as reasonably practicable and take account of both operational constraints and the risks associated with continued operation outside the normal envelope. In some situations, a prompt “action on entry” approach may be appropriate to prevent cumulative degradation. 
Level 3 – Control of faults within the design basis
For Level 3, the safety case should define ORs that establish the design basis of the facility. These include safety settings, safety measures, and any supporting requirements (such as power supplies, chemical stocks or fuel inventories). ORs at this level are often among the most safety significant. 

Deterministic analysis should demonstrate that the safety measures and associated safety settings are sufficient to bring the facility to a safe and stable state following a design‑basis fault occurring at the NOOR boundary. ORs should address all permitted operating modes.
The deterministic analysis should also evaluate how far a fault may progress before recovery becomes unsafe. Safety settings should be set against design basis limits that provide the largest reasonably practicable margin to the safety limit. Achieving this will require a balanced assessment of operational considerations, uncertainties and potential safety disbenefits of more restrictive limits.
Level 4 – Control and mitigation of accident conditions
Level 4 measures apply when Level 3 safety measures fail. Breaching applicable Level 3 ORs may therefore act as a trigger for accident mitigation actions or associated management arrangements informed by PSA and SAA. 
Where fault progression is sufficiently slow to allow practical intervention[footnoteRef:3], the safety case should identify ORs that support beyond design basis actions. These ORs should enable operators to stabilise the facility, limit consequences and, where reasonably practicable, return the facility to within normal operating conditions. [3:       Although inspectors should not necessarily expect to see accident management ORs at all types of facility as the speed of progression from Level 3 to Level 5 may make it impractical.] 

Level 5 – Mitigation of radiological releases
The full suite of ORs should include conservatively defined safety limits, the ultimate boundaries beyond which significant radiological consequences could arise. IAEA guidance [‎13] recognises that in such situations additional safety measures and accident management strategies may be needed to mitigate the consequences.
Although licensees are responsible for identifying appropriate ORs and implementing associated actions, emergency response arrangements may involve organisations outside the licensee’s control. 



[bookmark: _Appendix_5_–][bookmark: _Toc111117995][bookmark: _Toc225503429][bookmark: _Toc228867143]Appendix 5 – Criticality safety operating rules
[bookmark: _Hlk117092228]This appendix provides additional guidance on applying OR principles to criticality safety. Although criticality hazards rely primarily on preventative measures, the derivation and implementation of criticality‑related ORs should follow the same processes that apply to all ORs. The examples below illustrate how ORs may be established for fault scenarios that depend on preventing hazardous configurations. 
SAP ECR.2 requires a double‑contingency approach to guard against unintended criticality, further detail of which is provided in [15]. Whether or not this principle can be fully met, the safety case should still apply DBA principles, including fault tolerance and other relevant SAPs.
Criticality safety may be achieved through engineered measures that detect or limit fissile material quantities, or through administrative controls such as checking permitted limits before transferring fissile material or moderators. In these cases, fault progression may occur in discrete steps. The main guidance remains relevant to these scenarios; however, when considering such cases, Figure 1 may be modified to show the fault progression as a series of step changes (refer to Figure 2). 
[image: ]
[bookmark: _Ref228865703]Figure 2 - Illustration of the defence in depth approach to ORs for faults progressing as a series of step changes.

Where the double‑contingency principle is applied, independent limits may be placed on two separate parameters, such as fissile mass and moderator mass. Each would normally constitute a NOOR. Breaching both simultaneously would represent progression into a beyond‑design‑basis condition. In practice, however, both limits should be set at the NOOR level to ensure early preventative control.
Where fault progression involves a single parameter, such as repeated over‑batching of fissile mass multiple safety measures may act at the same point to prevent the progression. If these measures fail, the resulting state may lie beyond the design basis.
As an illustrative example, if analysis shows that a glovebox can safely accommodate up to four plutonium canisters, but a fifth cannot be demonstrated to be safe, then:
The NOOR should prohibit more than one canister in the glovebox at any time, assuming operations do not require multiple canisters.
Design‑basis limits should then require safety measures that prevent more than two canisters being present; this protects against foreseeable faults.
The safety limit should be set at four canisters, as this is the maximum configuration demonstrated to remain subcritical.
This structure provides clear margins: a single canister (NOOR) defines normal operation (Level 2), two canisters define the design basis protection boundary (Level 3 OR), and four canisters define the ultimate safety limit (Level 4 OR). ORs at the NOOR boundary and for preventing multiple‑canister entry would typically be graded at the highest significance, as they provide the primary protective measures. The safety limit, while essential, may sit in a lower grade because it would only be approached under extreme conditions. 
Where it is not reasonably practicable to maintain such margins, for example, if analysis shows that two canisters may be safe but a third cannot be justified then both the design‑basis limit and safety limit should coincide at two canisters. In such circumstances, the safety case should demonstrate that sufficient defence in depth remains in place.
Many licensees use Criticality Clearance Certificates (CCCs) to define working limits for marked criticality areas. CCCs constitute RGP and typically specify allowable masses, concentrations, numbers or types of fissile material that may be present. They provide a clear mechanism for documenting and controlling criticality ORs.
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ALARP	As low as reasonably practicable
DBA	Design Basis Analysis
DiD	Defence in Depth
EIMT	Examination, Inspection, Maintenance and Testing
EMM	Enforcement Management Model
HSE	Health and Safety Executive
HSWA	The Health and Safety at Work etc. Act 1974
IAEA	International Atomic Energy Agency
IRR	Ionising Radiation Regulations
LC	License Condition
MHSWR	Management of Health and Safety at Work Regulations
NOOR	Normal Operations Operating Rule
OR	Operating Rule
PSA	Probabilistic Safety Analysis
PSR	Periodic Safety Review
REPPIR	Radiation (Emergency Preparedness and Public Information) Regulations
RGP	Relevant Good Practice
SAA	Severe Accident Analysis
SAP	Safety Assessment Principle(s) 
SFAIRP	So far as is reasonably practicable
SEPA	Scottish Environment Protection Agency
SQEP	Suitably Qualified and Experienced Persons
SRL	Safety Reference Level
SSC	Structure, System and Component
TAG	Technical Assessment Guide(s)
TIG	Technical Inspection Guide(s)
WENRA	        Western European Nuclear Regulators’ Association
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Revision commentary
	Issue
	Description of update(s)

	7.1
	Minor amendments:
· The document has undergone a reduction in verbosity throughout, with the objective of enhancing readability, transparency, and ease of navigation. This revision aligns with ONR’s commitment, as stated in its Corporate Plan for 2025/26, to improve all Technical Assessment Guides and Technical Inspection Guides within the current year.
· These amendments are non-structural and do not alter the meaning or interpretation of any concepts. The content has been simplified whilst ensuring that the integrity of the subject matter is preserved.
· References have been updated to reflect the latest available revision at the time of document update.
· We have removed some ONR policy material relating to the regulatory position on using LC23 approval powers pending consideration of a more appropriate location for this. 
· The template has been updated to Issue 6.1.
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