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1. [bookmark: _Toc234575194]Introduction
This TAG forms part of a suite of Technical Assessment Guides (TAGs) and Technical Inspection Guides (TIGs) which provide structured, consistent, and transparent guidance to ONR inspectors in assessing dutyholder submissions and conducting inspections. 
For further information on the purpose of the TAGs and TIG, their relationship to UK legislation and policy, international and IAEA documentation and regulatory expectations, refer to the ONR reference document, ‘An introduction to ONR’s technical assessment and inspection guides’ [1].
The audience of this TAG is an experienced civil engineering specialist nuclear safety inspectors or those working toward this role.
When applying this TAG, the inspector should:
Exercise their own judgement and discretion in the depth and scope to which they apply the guidance,
Avoid using the topics raised in this TAG as a checklist, but as a guide for potentially important areas to sample,
Target samples using a risk informed approach,
Be cognisant of what safety reliance is placed on structures, systems and components (SSCs), and
Be cognisant of how the safety functional requirements placed on SSCs may differ between operational states and the facility lifecycle.
1. 
1. [bookmark: _Toc234575195]Purpose and scope
[bookmark: _Hlk200458209]While concentrating upon ONR’s nuclear safety purposes, this TAG includes aspects of ONR’s nuclear site health and safety (NSH&S) (predominantly design, construction and demolition) and nuclear security (predominantly passive barriers) purposes.
Its main purpose is to highlight salient areas for consideration as part of the regulatory process through interventions and assessment of civil engineering nuclear significant SSCs. It is intended to support the risk informed, targeted and evidence-based regulatory decision making, while promoting transparency and consistency. It is not a checklist, design guide and it does not prescribe specific methods or approaches. However, there are a number of fundamental expectations inspectors should consider when undertaken civil engineering assessment:
The civil engineering elements should satisfy the requirements of the safety and/or security case;
The requirements of the safety and/or security case should not be undermined by aging, defects or modification;
Where the expectations of the Safety Assessment Principles (SAPs) [2] and/or Security Assessment Principles (SyAPs) [3] are not met, proposed justification of the alternative arrangements are considered on a case by case basis.
Appendix A includes a list of SSC and other assets commonly accepted by ONR to be included within the scope of civil engineering. Some dutyholders may adopt a different scope, so the inspector needs to be cognisant of any divergence when defining their scope.
Appendix B includes a list of topics common to civil engineering and other external stakeholders where some degree of coordination may be required.
This TAG provides an interpretation of the relevant SAPs which the inspector may choose to consider in a safety case submission from a dutyholder. While it concentrates upon the Civil Engineering SAPs (ECE), it includes a wider selection of SAPs where these are applicable.
Structure of this document
This TAG has been structured in a typical chronological order, identifying key civil engineering considerations for each stage in the lifecycle. The stages of civil engineering works considered in this TAG are as follows:
Site selection,
Generic Design Assessment,
Site Licensing, including site investigations,
Site Specific Design,
Construction,
Commissioning,
Operation / Examination, Inspection, Maintenance & Testing (EIMT) / asset management,
Decommissioning, demolition, care and maintenance Phase and site clearance.
To support the targeting of interventions and assessments and to allow updates to this TAG to be undertaken efficiently, this TAG has been separated into supporting Annexes. These are summarised as follows:
Annex 1 – Design [4] - covering civil and structural engineering design processes and principles. Applicable for concept design through to detailed information for construction, including modifications and alterations;
Annex 2 – Containment Structures [5] - specific guidance in relation to structures primarily providing containment safety functions of reactor plants. Includes both operational and fault conditions. Provides specific design, construction and operation guidance to supplement other annexes;
Annex 3 – Ground engineering [6] - covering ground investigations, ground improvement, foundations and sub-structures, supplementing areas discussed more broadly in Annex 1;
Annex 4 – Construction and commissioning [7] - including validation and verification, change control, quality assurance and inactive and active commissioning. Covers new build, modifications and alterations;
Annex 5 – Ageing management [8] - including normal in use operations, periodic safety review, post event assessment, life extension and defect investigation and remediation; and
Annex 6 – Post operations [9] - including post operations clear out, care and maintenance, size reduction of facilities, demolition and delicensing.
1. [bookmark: _Toc234575196]Relationship to Licence Conditions and other relevant legislation
[bookmark: _Toc173225667]Licence Conditions
This TAG may be applied when considering compliance of dutyholder arrangements developed in response to the Licence Conditions (LCs) [10]. While no specific LCs are highlighted as applicable or excluded, many of the LCs relate to civil engineering assets and arrangements for their design, construction, commissioning, operation, testing and inspection, modification and decommissioning.
For organisations that are not licensees, such as requesting parties (RPs), the inspector should note that the safety submissions prepared prior to site license grant may, in time, support licensable activities on a nuclear licensed site.
Relationship to UK legislation and policy
In addition to the key UK legislation listed in the overarching reference document, ‘An introduction to ONR’s technical assessment and inspection guides’ [1] , this TAG has been developed considering the following legislation and policy. 
The Construction (Design and Management) Regulations 2015 (CDM2015)
The Lifting Operations and Lifting Equipment Regulations (LOLER)
The Provision and Use of Work Equipment Regulations (PUWER)
The Dangerous Substances and Explosive Atmospheres Regulations (DSEAR)
The Pressure Systems Safety Regulations (PSSR) 2000
National Policy Statement for nuclear energy generation (EN-7)
1. 
1. [bookmark: _Toc234575197]Relationship to Safety Assessment Principles, WENRA Reference Levels and IAEA Safety Standards and Guides
To understand the overarching relationship between the SAPs and the TAGs, including the interface with IAEA Safety Standards and the Western European Nuclear Regulators Association (WENRA) Reference Levels, the inspector may refer to the ONR reference document, ‘An introduction to ONR’s technical assessment and inspection guides’ [1].
Safety Assessment Principles
The SAPs [2] paragraphs 24-44 explain the way in which the SAPs should be applied, with proportionality, according to:
The stage of the lifecycle,
The duration of the activity being assessed,
With consideration of security and adjacent structures with nuclear safety significance.
Since the SAPs are not prescriptive, the inspector will need to judge the extent to which the safety submissions presented satisfy the principles. 
For many aspects, this will rely on the experience and judgement of the inspector. In the case of existing installations, there may well be some areas where the principles may not be satisfied. The inspector should judge the significance of the shortfall against the overall safety case for the installation and take into account the relevant considerations to reduce risks ‘As Low As Reasonably Practicable’ (ALARP).
Civil engineering SAPs
ONR’s SAPs form a complete document and should be taken as a whole. 
It is not appropriate to base an assessment on a few selected principles, taken out of context, without considering all other relevant principles.
The dutyholder should therefore produce a safety case to demonstrate that the nuclear facility will or does conform to good nuclear engineering practice and sound safety principles (SC.1).

The civil engineering SAPs are principles ECE.1–ECE.26 and are generally grouped as follows:
Principles 		ECE.1-3
Site Investigation 	ECE.4,5
Design		ECE 6-15
Construction		ECE 16-19, 25
EIMT			ECE 20-24
Decommissioning 	ECE 26
Relationship to international and IAEA documentation
Due to the range of potentially relevant external guidance and the frequency with which this is updated, this document does not attempt to list all the international and IAEA references which might be applicable when considering civil engineering cases. However, the inspector should make appropriate reference to the applicable international guidance when forming judgements. In addition, ONR reference document, ‘An introduction to ONR’s technical assessment and inspection guides’ [1], presents the hierarchical levels of the IAEA Safety Standards and their relation of TAGs and TIGs.
1. 
1. [bookmark: _Toc234575198]Guidance to inspectors
[bookmark: _Toc57912701]General guidance
The following guidance has been ordered to align with the six annexes associated with this head document, with ‘general guidance’ and ‘other topics’ applying to all aspects of civil engineering assessment. 
The scope of civil engineering works and assessment covers a wide range of topics and it is not expected that an inspector is an expert in all civil engineering assessment topic areas. The inspector is expected to identify where there is a need to interface with others and obtain the necessary support required for them to undertake assessment activities.
For all scenarios, at all stages of the lifecycle, the ONR expectation is that design and assessment of structures will be procured, undertaken and overseen by competent organisations and persons, with the required safety functions and structural performance of the civil engineering structures under normal operating, fault and accident conditions specified.
7.1.1. Site Phases
The stages of civil engineering works over a lifecycle of a nuclear facility can be generally summarised as follows:
Site identification,
Generic Design Assessment (GDA)
Site licensing, including site investigations and site-specific considerations,
Construction,
Operation / EIMT / asset management of ageing sites,
Post operation decommissioning, demolition, site clearance.
Delicencing (possibly).
The purpose of ONR assessment of design for civil engineering works is to establish whether the following are adequate to fulfil the safety functions, and to establish if hazards created by such arrangements are both tolerable and ALARP, in compliance with legal requirements:
The design arrangements,
Interfaces with procurement and construction/installation,
Operations and associated maintenance and inspection,
This TAG is to provide guidance for the inspector when undertaking an assessment of civil engineering works related to:
New build sites,
New facilities on operational or decommissioning sites,
EIMT activities on operational and post operational sites,
Change of use and/or modifications to existing structures on operational and decommissioning sites.
7.1.2. [bookmark: _Toc43723318]Sampling for civil engineering assessment
Civil engineering assessments should target activities that give rise to the most serious risks or where hazards are least well controlled. This is achieved via proportionate sampling, refer to paragraph 82 of the SAPs [2] regarding sampling approach to the assessment of safety cases.
The sampling strategy deserves focused consideration before the start of an assessment, and review throughout the assessment. The sampling strategy should detail the areas to be considered, and the rationale for the selection. It should also justify those areas excluded from selection. 
The depth of sampling should also be identified, broad across several areas or a deep dive into a specific area. 
Key points which should inform the development of a sampling strategy are:
Severity of the unmitigated consequences should the works (design, justification, workmanship, etc.) be inadequately conceived or executed,
Novelty,
Difficulty,
Track record of the dutyholder,
Precedence,
Condition of the structure and/or the ground it stands on,
Particular aspects not considered before (for example, UK or site-specific context).
7.1.3. 
7.1.4. ONR internal interfaces
The assessment of civil engineering should not be an activity that is undertaken in isolation. There are interfaces and overlaps between civil engineering and other disciplines within ONR, for example, several disciplines feed into civil engineering design. 
The TAG documents are intended to be used as a suite of guidance which cross references internally to each other, covering the full suite of guidance across all disciplines of ONR assessment. The outcome of an assessment is a consequence of the regulatory judgment and opinion of a team of inspectors, within the framework of ONR’s assessment process. 
There is a close relationship between the civil engineering works and internal and external hazard assessments, as these develop some of the loading functions against which civil structures provide resistance. Civil engineering assessment looks to seek assurance that the hazard and fault loading functions (including internal fire) are appropriate upstream of the civil engineering design. 
The inspector may wish to seek assurance that these loadings and functions cater for the various stages of the life of the site and are included into the design and designed for appropriately, considering the required serviceability state of SSCs post-event. 
The inspector is reminded of the importance of this interface between the disciplines, to understand each sample scope. Cross-cutting case studies or engagements can be employed to explore the demonstration of the robustness of hazard assessments and the subsequent flow of information into civil engineering design. 
Further, the inspector is specifically reminded of the benefit of joint engagements with external hazards when assessing geotechnical information required in order to support the civil engineering works design. This information may have been obtained to derive the applicable seismic hazard as part of external hazard assessments.
Other common areas of interest can overlap in assessment. Topics related to civil engineering assessments are SAPs and associated guidance including:
Fault Studies, PSA and Severe Accident Analysis that are the basis for the fault scenarios that give rise to the hazards, including shielding considerations, understanding the derivation of hazard loadings for SSCs to withstand.
Structural Integrity, considering welding and leak-tightness requirements, embedded items, penetrations, construction sequencing and methodology.
Conventional Health and Safety and Human Factors disciplines when assessing design constructability and construction or decommissioning task analysis.
Joint inspections when assessing work that falls under specific CDM 2015 considerations when identifying roles (or confirming the absence of) and CDM 2015 arrangements. 
Joint inspections with conventional safety when assessing temporary works activities that have the potential to impact on permanent nuclear safety significant civil engineering structures.
Joint inspections with conventional safety when assessing the exit routes for personnel and internal hazards when considering potential fire damage to the structure.
Mechanical engineering, when civil engineering design supports mechanical equipment, for example, crane supports and base structures, floor response spectra for the mechanical equipment to resist including equipment racking, embedment plates for pipe supports or cable trays, penetrations for equipment in both design and retrospective fit post structure construction, boiler supports and dampers, duct hangars and other supporting equipment.
Layout, including a collation of the requirements upon the structure that the civil engineering design accommodates, designing structures to withstand loading and provide support, shielding and/or containment / confinement.
Radioactive materials and radioactive waste, when designing facilities that process or store nuclear materials, or for assessing earthworks within potentially contaminated ground.
Decommissioning, regarding site design life civil engineering requirements and design life for sea defences taking into consideration waste storage timescales, or requirements for civil engineering decommissioning activities to be part of the funded decommissioning plan in line with government policy [11].

Organisational capability, when considering the adequacy and competence of the Intelligent Customer (IC) and Design Authority (DA) functions, site design teams and construction workmanship and supervision, dutyholder site surveillance arrangements during construction and EIMT works, or when assessing decision making processes, for example, optioneering, ALARP decisions, design changes and modifications, use of Relevant Good Practice (RGP). Considerations of training for personnel, processes and arrangements to manage competence, nuclear baselines, learning organisation and ‘challenge culture’, leadership for safety and quality reviews, interfaces with other departments including safety case production or updates, levels of qualification and experience required for a person to be considered competent and suitably qualified and experienced personnel (SQEP).
Supply chain, when considering the construction or work of subcontractors, and the adequacy of the IC function when procuring items or services, offsite manufacture of items delivered to and used on a licensed site, site supervision and surveillance activities, welding and other construction workmanship, design and other consultant services for civil engineering works.
Quality management and assurance, when considering evidence of acceptance of work undertaken, records for construction, updates or revisions to information post-decisions regarding design changes or modifications, retention of information for the operation and decommissioning phases, including storage and access to such information,
Security, when considering design information and site security provisions, where civil engineering structures support or provide protection or withstand. Security provisions including aircraft crash or security fencing. Vulnerabilities during construction and within the supply chain.
Safeguards, when considering unauthorised access to construction records and other information retained or stored, use and storage of information with electronic tools such as Building Information Models (BIM) or analysis tools.
The inspector should consider, identify and understand the nature of scope overlap with other disciplines during an assessment. The inspector should review interfaces throughout an assessment to establish where new and relevant interfaces emerge as the design develops, and to check that none have been overlooked.
The inspector’s sampling approach may seek depth where others do not, and the inspector may identify an issue that interfaces with, but falls outside the scope of, civil engineering, but which also falls outside the sample scope of another discipline. 
At an early stage in the assessment planning, the inspector should agree interfaces with other planned assessment scopes, with engagement of the Project or Lead Inspector.
7.1.5. External stakeholder interfaces
There are often significant interfaces and overlaps with civil engineering topics and external stakeholders. Appendix B identifies the organisations and public bodies with which ONR have interactions, alongside the dutyholder(s). It is a key consideration for the inspector to establish the scope of the assessments undertaken by other agencies and agree the ways of working together. 
For further information on ONR regulatory interfaces, refer to:
Annex 1 of the SAPs [2],
Guidance on the joint regulatory Memorandums of Understanding between ONR and the environment agencies of England, Scotland and Wales [12, 13, 14].
7.1.6. Dutyholder project planning and organisation
Licensed sites have management arrangements in place, as required by the LCs. The inspector should focus assessment on the management arrangements that are in place, as well as the technical detail of the subject being assessed, to seek assurance that site processes and procedures allow civil engineering works to be undertaken safely. This applies across all technical civil engineering topics and includes the assessment of project resourcing and staff competence.
The applicable SAPs for this topic are:
MS.1-4 state the expectations that the organisation and decisions are managed appropriately to achieve and sustain safety and that lessons are learned from experience.
SAP SC.8, which states the expectation that the ownership of the safety case should reside within the dutyholders organisation with those who have direct responsibility for safety.
For civil engineering assessment, the inspector may consider the adequacy of dutyholders management systems and arrangements in place for the phase of the assessment being undertaken. The inspector may wish to consider the applicable arrangements (i.e., processes, procedures, resources and management, etc.) for the following:
production, use and review of safety cases,
design services procurement, acceptance and approval of design submissions (including DA and IC functions),
procurement, inspection and surveillance arrangements of physical work,
internal and independent challenge regarding decision making processes, classification and categorisation of modifications, etc.,
change control of documentation and information management,
decision and associated approvals, including those for modifications,
change management, including asset management and defect management, damage or non-conformances and degradation over time, as well as contractor engagement with requests for changes or clarification of information,
recording information, for example, decisions, physical works and inspections etc.,
EIMT activities and the processes / procedures to sentence and implement recommendations,
learning lessons from experience (internal and external to the nuclear industry),
any change in phase e.g. from design through construction to operation,
the step changes in phases following cease of operations.
ONR key principles for assessment of management systems and organisational capability are provided in the following TAGs and TIGs:
NS-TAST-GD-048 ‘Organisational Change’ [15]
NS-TAST-GD-065 ‘Function and Content of the Nuclear Baseline’ [16]
NS-TAST-GD-080 ‘Challenge Culture Capability (including an Internal Regulation function), and the provision of Nuclear Safety Advice’ [17]
NS-TAST-GD-077 ‘Supply Chain Management Arrangements for the Procurement of Nuclear Safety Related Items or Services’ [18]
NS-TAST-GD-060 ‘Procedure Design and Administrative controls’ [19]
NS-TAST-GD-061 ‘Staffing levels and Task Organisation’ [20]
NS-TAST-GD-079 ‘Licensee Design Authority Capability’ [21]
NS-TAST-GD-001 ‘Safety cases’ [22]
NS-TAST-GD-057 ‘Design Safety Assurance’ [23]
NS-TAST-GD-094 ‘Categorisation of Safety Functions and Classification of Structures Systems and Components (SSCs)’ [24] 
NS-TAST-GD-098 ‘Asset Management’ [25]
NS-TAST-GD-033 ‘Dutyholder Management of Records’ [26]
NS-TAST-GD-049 ‘Licensee Core Safety and Intelligent Customer Capabilities’ [27]
NS-TAST-GD-027 ‘Training and Assuring Personnel Competence’ [28]
NS-TAST-GD-009 ‘Examination Inspection Maintenance and Testing of Items Important to Safety’ [29]
NS-INSP-GD-070 ‘Safety Culture Guide for Inspectors’ [30]
CNS-INSP-GD-4.0 ‘Supply Chain Management’ (security) [31]
Suite of TIGs for the phase at which the assessment is being undertaken to understand the expectations regarding arrangements in place, alongside particular consideration of NS-INSP-GD-010 ‘LC10 Training’ [32].
Civil engineering design considerations (Annex 1)
Annex 1 to this document provides guidance and key safety assessment principles to advise and inform ONR inspectors in the exercise of their regulatory judgement on the topics of civil engineering design, design management and related assurance in relation to civil engineering SSCs.
It sets out ONR expectations for the civil engineering safety case, emphasising accuracy, objectivity and completeness. It highlights the need for bounding hazard and fault analysis inputs, clear understanding of structural performance under normal, fault and accident conditions, and robust categorisation and classification of civil engineering SSCs.

Annex 1 also outlines expectations for site layout, validated numerical modelling, and effective DA and IC functions. The document recognises that design changes are inherent throughout the lifecycle and stresses the need for clear governance to understand their implications for the original design intent and nuclear safety claims.
The core civil engineering design concepts listed below are discussed in detail in Annex 1:
Civil engineering safety case process
Design process
Hazard identification and fault analysis
Related accident and emergency considerations
Categorisation and classification
Layout
Numerical modelling and analysis
DA and IC functions
Deviations and design changes
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In the UK, gas-cooled reactors employ a Prestressed Concrete Pressure Vessel (PCPV) to house reactor core, gas circulators, and boilers. 
The PCPV provides the reactor pressure boundary during normal operation, fault and severe accident conditions of the reactor.
UK light water reactors also use reinforced concrete containments designed to prevent or control the release and the dispersion of radioactive substances. These containments do not provide the reactor pressure boundary but serve to provide a containment to confine escaped reactor coolant.
Annex 2 to this document provides guidance and key safety assessment principles to advise and inform ONR inspectors in the exercise of their regulatory judgement on the topic of civil engineering containment structures including prestressed concrete pressure vessels for both gas cooled and light water reactors.
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Annex 3 to this document provides guidance and key safety assessment principles to advise and inform ONR inspectors in the exercise of their regulatory judgement on the topics of civil engineering ground investigation, geotechnical engineering and design of underground structures, including foundations.
It sets out ONR expectations on ground investigation, interpretation, reporting, numerical modelling and analysis and foundation and sub-surface design.
Annex 3 also includes guidance to inspectors for construction phases emphasising strong oversight, testing and verification proportionate to safety classification, with enhanced assurance for piled foundations, anchors and buried structures.
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Annex 4 to this document provides guidance and key safety assessment principles to advise and inform ONR inspectors in the exercise of their regulatory judgement on the topics of civil engineering construction arrangements for nuclear facilities.
It sets out guidance to inspectors on construction assurance and outlines key considerations for all stages of construction process.
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Annex 5 to this document provides guidance and key safety assessment principles to advise and inform ONR inspectors in the exercise of their regulatory judgement on the topics of ageing management and structural damage in relation to civil engineering structures, systems and components.
It includes guidance on ageing effects and associated failure modes, mitigation activities (monitoring and repair) and ongoing ageing management. It also includes guidance on the situation where damage to a structure cannot be readily or reasonably practicably repaired and the ongoing demonstration of safety.
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Annex 6 to this document provides guidance and key safety assessment principles to advise and inform ONR inspectors in the exercise of their regulatory judgement on the main aspects of ONR’s approach to the civil engineering assessment of the post operational phase of nuclear facilities.
It covers the civil engineering aspects associated with the following post operational phases:
[bookmark: _Hlk201928805]inactive quiescent storage,
post operational clean out (POCO),
decommissioning,
care and maintenance,
demolition,
site remediation,
delicencing.
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7.1.7. Construction (Design and Management) considerations
The inspector should note that CDM2015 applies at any stage of a site life cycle, including modifications to existing structures, new builds on existing sites and construction applies to any type of modification or installation, not just new build on new or existing sites. ONR expectations and further guidance on assessment of CDM2015 considerations in design and construction, is available in,
NS-TAST-GD-017 - Annex 1, ‘Civil Engineering – Design’ [4]
NS-TAST-GD-017 - Annex 4, ‘Civil Engineering – Construction Assurance’ [7]
Further ONR expectations on general assessment of CDM2015 is available in:
NS-INSP-GD-074 ‘Construction (Design and Management) Regulations’ [33] 
L153 ‘Managing health and safety in construction’ [34],
HSG150 Health and Safety in Construction [35] ,
INDG411 A quick guide for clients on CDM2015 [36] .
7.1.8. Nuclear site health and safety on sites 
The regulation of conventional health and safety matters and applicable legislation during construction is excluded from this TAG.
The civil engineering inspector may attend site more frequently than other engineering disciplines within ONR, especially during the early phases of construction works. As such, any identified issues regarding conventional health and safety and/or CDM2015 should be discussed with the dutyholder and relevant conventional health and safety inspector and the Site Inspector at the earliest opportunity.
The inspector should avoid making generalised statements about nuclear site safety when undertaking civil engineering assessments and site inspections, interventions or other engagements.
Relevant guidance to nuclear site health and safety matters on site can be found in:
NS-INSP-GD-051 ‘Dealing with Matters of Evident Concern and Potential Major Concern’ [37]
ONR-INSP-GD-064 ‘General Inspection Guide’ [38], in particular section 4.10
7.1.9. Security on sites
Any identified issues regarding site security should be discussed with the dutyholder and relevant security inspector and the site inspector at the earliest opportunity.
The regulation of security aspects in relation to the construction of installation of a new facility is excluded from this TAG. As such, the inspector should refer to the relevant SyAPs for guidance on security requirements in relation to the construction or installation of new plant, of particular relevance is:
SyDP 6.6 - Nuclear Construction Sites.
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The continued function of any structures, systems and components providing an ongoing safety function and any nuclear matter remaining within a structure must be protected during modification or alteration works. The key civil engineering principles for assessment of modifications are:
SC.8 states the expectation that those who have direct responsibility for safety own the safety case,
DC.1, DC.4, DC.5 and RL.2 state the design should facilitate decommissioning and dismantling, with updates to decommissioning strategies and plans, to include identification and remediation of any contaminated land, to ensure the site is passively safe before entering the care and maintenance phase,
DC.8 states that any modifications should be substantiated before implementation.
Modifications can be identified by the dutyholder for many reasons, at any stage in the design process. These modifications could be considered necessary by the dutyholder in order to (but not limited to):
update installations with the newest technology,
to increase efficiency,
to amend unforeseen errors in design or construction,
to make designs more cost efficient to build,
for whole structures to undergo a change of use.
When assessing any modification of a civil engineering structure, the inspector may wish to seek assurance that the dutyholder has considered the potential impacts or consequences of the activities required to implement the modification or change.
The Inspector should understand the consequences if the modification was ill-conceived or executed. To do this, the inspector may wish to have sight of both the risk assessment where such risks are identified and of any arrangements in place to manage the risks. The inspector may judge whether the risks associated with any civil engineering works have been considered and whether they are in line with the ALARP principles, for example, time at risk.
For more information on ALARP considerations, refer to:
NS-TAST-GD-005 ‘Regulating duties to reduce risks to ALARP’ [39]
There are often situations where nuclear facilities are considered as ‘post-operation’, where nearby facilities are still operating. Where this is the case, the inspector may consider the risk of any potential impacts on adjacent facilities and how these will be mitigated or protected against.
There may be optioneering studies to identify the most suitable option for a modification or change, which might include appropriateness of location, methodology or facility to accommodate the change. The inspector may wish to have sight of such studies to understand the thought process behind the decisions made for the modification, to inform their assessment. Changes to the design and plant modifications should incorporate provision for decommissioning which should be included in decommissioning plans.

When proposing a change of use or extension of life for a nuclear facility, the structure should be inspected for evidence of deterioration or distress. 
The design of the facility should be compared against the most relevant current design practice, and any shortfalls against current standards highlighted and duly considered. The inspector may wish to seek assurance that, upon identifying whether any degradation has occurred, the proposed remediation to ensure the structure(s) will meet the new design intent following the change of use of the building, for the new desired lifetime of the change. This can include considerations of CDM2015 including the use of the health and safety files, alongside other historical documents that record the condition (and any trending of degradation) from civil engineering maintenance schedule records.
Where a structure is proposed for a change of use and no modifications are proposed to repair or enhance the civil engineering structure(s), the inspector may seek assurance that a full and complete consideration of the current structural condition has been undertaken. The inspector may wish to consider whether there are adequate arrangements in place to check the condition of the structure upon completion of the internal modifications, for example, internal processes may be ‘refurbished’ or otherwise modified, and these may require no physical change to the structure, but previously hidden ageing mechanisms may be exposed, or damage incurred during the internal modification work.
Assessment of a modification or change can include ensuring that arrangements are in place for revised maintenance when a structure has a change of use or change to its required design life. The inspector may consider whether the choice of structure is appropriate and whether maintenance schedules, health and safety file, decommissioning strategies and decommissioning plans have been updated in a timely manner.
The related key civil engineering principles for assessment of modifications are also presented in:
Where the modification impacts design intent, or where design changes may occur, refer to Annex 1, ‘Civil Engineering – Design’ [4].
Where the modification needs to consider the condition of a structure, Annex 5 applies ‘Civil Engineering – Ageing Management and Damaged Structures’ [8].
Where the modification includes clean out, decommissioning or partial demolition, Annex 6 applies ‘Civil Engineering – Post Operation’ [9]. 
Further ONR expectations on assessment of modifications are provided in:
NS-TAST-GD-026 ‘Decommissioning’ [40]
NS-TAST-GD-033 ‘Dutyholder Management of Records’ [26]
NS-TAST-GD-098 ‘Asset Management’ [25]
NS-INSP-GD-020 ‘LC20 – Modification to Design of Plant Under Construction’ [41]
NS-INSP-GD-022 ‘LC22 – Modification or Experiment on Existing Plant’ [42]
NS-INSP-GD-035 ‘LC35 – Decommissioning’ [43]
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Civil engineering includes but is not limited to:
decision making around the design intent (for example, claims and arguments, safety functions, categories, classification, reliability, lifespan, optioneering, studies),
the production, acceptance, approval and issuance of designs or documentation (for example, calculation, modelling, drawings, specifications, schedules),
physical works (for example, investigation, survey, construction, maintenance, alteration, decommissioning, demolition),
operations (for example, use, monitoring, inspection, activation of barriers, residual functions post nuclear operations);

associated with these safety or security related functions:
supporting safety or security related plant and equipment,
provision of radiological shielding,
containment of nuclear material and other radiological matter,
retaining liquids or gases (for example, ponds, concrete pressure vessels, vaults and silos),
protection of nuclear safety or security related plant from external or internal hazards,
protection from malicious threat, or
whose failure threatens nuclear safety related SSCs or threatens their ability to fulfil their safety or security functional requirements;
as performed by either:
Nuclear safety related structures;
Site infrastructure on a GB nuclear site;
Off-site infrastructure where this contributes to ensuring the safety and security of the GB nuclear site (including that claimed in emergency response plans to facilitate off-site responses).

Civil engineering assets considered within the TAG include but are not limited to:
building structures and load supporting / resisting frames,
substructures and foundations,
plant and equipment supports, including hangers and crane rails,
stacks, chimneys, masts and towers, including stays and anchors,
bridges, roads, railways, dockyards and other transportation links providing for the movement of nuclear materials and other radiological matter or incident response vehicles,
caissons, drydocks and dock gates,
pavements and above-ground storage areas provided for nuclear materials and other radiological matter or incident response vehicles,
supports to lighting, surface and storm water drainage features, bunds and swales,
pipe-bridges,
earthworks, ground that supports safety and security equipment, including ground improvement measures,
service ducts and tunnels, channels and culverts containing safety or security features,
water outfalls and intakes, water management zones, lagoons and water storage / conveyance features,
engineered slopes, embankments and ground support, including retaining structures, ground anchors and groundwater relief features
precipitation, coastal or river flood and erosion defences / protection, including wave protection and deployable barriers,
containments/confinement, including storage ponds, vaults, silos, stores and tanks, including those below ground,
protection barriers from accidental or malicious crashes or explosions, including traverses,
cladding, doors, windows, weather proof envelope, fire barriers, rainwater disposal systems, waterproof membranes,
barriers / protection measures against aggressive ground or ground gasses,
boundary fences, security barriers and gates etc. including supporting structures to lighting and security equipment,
leak collection / detection pits, sumps, blankets and pipework,
thrust blocks and pipework restraints / supports.
Both temporary and permanent assets are included, including those required to build, access and demolish the permanent assets.
Pressure resisting (i.e., pressures not the result of gravity alone) structures consisting entirely of metal fall within the remint of the Structural Integrity Specialism and hence are excluded from this TAG.
Buildings and structures excluded from ONR civil engineering consideration are those on a GB nuclear site but with no nuclear safety or security function. 
These typically include (but are not limited to):
administration buildings,
non-nuclear workshops and stores,
canteens,
welfare facilities,
carparks (including multi-storey),
which fall under the remit of the local authority building control and environmental health. Note that any building which may perform a function during an incident or emergency response can be considered within the remit of ONR civil engineering consideration. Such consideration should be proportionate to the function as detailed in the response plan.
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Topics common to civil engineering and other external stakeholders.

	Scenario
	Stakeholder(s)

	Working under or over water or around the tide line, receipt of goods by boat or barge
	Maritime Coastguard Agency, harbourmaster(s), 
Marine Management Organisation (Marine Licences), 
Department for Environment, Food and Rural Affairs (or successor organisations).

	Site Licencing, 
New build issues relating to changes to site boundary plan,
Development Consent Orders
	Local authorities, site stakeholder groups, local engagement meetings with residents and local communities, Non-Governmental Organisations (NGOs) 

	
	ONR are not the competent authority for planning decisions or authorising the construction of a nuclear facility in a particular location. These duties fall to the relevant national and local planning authorities.

	Activities that may release discharges to the environment and activities that may result in the generation of solid radioactive materials and non-radioactive waste materials
	The relevant environment regulator i.e. Environment Agency (England), Natural Resources Wales (Wales) and Scottish Environment Protection Agency (Scotland)

	Temporary Works
	HSE, Temporary Works Forum

	Events, e.g. structural collapse
	SCOSS, CROSS, Nationwide INF1 process and International Operational Experience 

	Decommissioning
	The relevant environment regulator i.e. Environment Agency (England), Natural Resources Wales (Wales) and Scottish Environment Protection Agency (Scotland), 
Local Authority Waste, Environmental Health, Building Control and Planning Departments (including modification to or removal of emergency plans).
Adjacent licensees or dutyholders at adjacent sites.
HSE
Local groups and the public near the site.
Nuclear Decommissioning Authority

	Civil engineering activities as part of the defence programme
	Defence Nuclear Safety Regulator (DNSR)

	Civil engineering activities that extend beyond the nuclear licenced site e.g. tunnels
	Health and Safety Executive (HSE)
Marine Management Organisation (MMO) or similar, other stakeholders e.g. harbourmaster

	Environmental impact assessments, discharge permits, noise and other pollution, flood risk, rights of way, accessing land
	Department for Environment, Food and Rural Affairs (or successor organisations).
Relevant environment regulator i.e. Environment Agency (England), Natural Resources Wales (Wales) and Scottish Environment Protection Agency (Scotland)

	Demolition or other activities using explosives
	HSE Explosives Inspectorate

	Aircraft movements and space launch facilities creating potential external hazards to nuclear sites.
	Civil Aviation Authority is the licencing authority. ONR supports their role as a consultee.



 


[bookmark: _Toc234575201]Appendix C - List of relevant SAPs in relation to civil engineering and external hazards
	Safety case area
	Subject
	Identity
	Wording

	
	
	
	

	The regulatory assessment of safety cases
	Safety case characteristics
	SC.4
	A safety case should be accurate, objective and demonstrably complete for its intended purpose.

	
	Optimism, uncertainty and conservatism
	SC.5
	Safety cases should identify areas of optimism and uncertainty, together with their significance, in addition to strengths and any claimed conservatism.

	
	Safety case content and implementation
	SC.6
	The safety case for a facility or site should identify the important aspects of operation and management required for maintaining safety and how these will be implemented.

	
	Safety Case maintenance
	SC.7
	A safety case should be actively maintained throughout each of the lifecycle stages, and reviewed regularly

	
	Safety case ownership
	SC.8
	Ownership of the safety case should reside within the dutyholder’s organisation with those who have direct responsibility for safety.

	Siting
	Development control planning advice
	ST.1
	Development control planning advice provided by ONR should align with siting criteria set by Government policy.

	
	Suitability of the site
	ST.4
	The suitability of the site to support safe nuclear operations should be assessed prior to granting a new site licence

	Engineering principles: key
principles
	Defence in depth
	EKP.3
	Nuclear facilities should be designed and operated so that defence in depth against potentially significant faults or failures is achieved by the provision of multiple independent barriers to fault progression.

	
	Safety function
	EKP.4
	The safety function(s) to be delivered within the facility should be identified by a structured analysis

	
	Safety Measures
	EKP.5
	The safety function(s) to be delivered within the facility should be identified by a structured analysis

	Engineering principles: safety
classification and standards
	Safety Categorisation
	ECS.1

	The safety functions to be delivered within the facility, both during normal operation and in the event of a fault or accident, should be identified and then categorised based on their significance with regard to safety.

	
	Safety classification of structures, systems and components
	ECS.2

	Structures, systems and components that have to deliver safety functions should be identified and classified on the basis of those functions and their significance to safety.

	
	Codes and standards
	ECS.3
	Structures, systems and components that are important to safety should be designed, manufactured, constructed, installed, commissioned, quality assured, maintained, tested and inspected to the appropriate codes and standards.

	
	Absence of established codes and standards
	ECS.4
	Where there are no appropriate established codes or standards, an approach derived from existing codes or standards for similar equipment, in applications with similar safety significance, should be adopted.

	
	Use of experience, tests or analysis
	ECS.5
	In the absence of applicable or relevant codes and standards, the results of experience, tests, analysis, or a combination thereof, should be applied to demonstrate that the structure, system or component will perform its safety function(s) to a level commensurate with its classification.

	Engineering principles:
equipment qualification

	Qualification procedures

	EQU.1
	Qualification procedures should be applied to confirm that structures, systems and components will perform their allocated safety function(s) in all normal operational, fault and accident conditions identified in the safety case and for the duration of their operational lives.

	Engineering principles: design
for reliability
	Failure to safety
	EDR.1
	Due account should be taken of the need for structures, systems and components to be designed to be inherently safe, or to fail in a safe manner, and potential failure modes should be identified, using a formal analysis where appropriate.

	
	Redundancy, Diversity and segregation
	EDR.2
	Redundancy, diversity and segregation should be incorporated as appropriate within the designs of structures, systems and components.

	
	Common cause failure
	EDR.3
	Common cause failure (CCF) should be addressed explicitly where a structure, system or component employs redundant or diverse components, measurements or actions to provide high reliability.

	
	Single failure criterion
	EDR.4
	During any normally permissible state of plant availability, no single random failure, assumed to occur anywhere within the systems provided to secure a safety function, should prevent the performance of that safety function.

	Engineering principles: reliability
claims
	Form of claims
	ERL.1
	The reliability claimed for any structure, system or component should take into account its novelty, experience relevant to its proposed environment, and uncertainties in operating and fault conditions, physical data and design methods

	
	Margins of conservatism
	ERL.4
	Where safety-related systems and/or other means are claimed to reduce the frequency of a fault sequence, the safety case should include a margin of conservatism to allow for uncertainties.

	Engineering principles:
maintenance, inspection and
testing
	Identification of requirements
	EMT.1
	Safety requirements for in-service testing, inspection and other maintenance procedures and frequencies should be identified in the safety case.

	
	Frequency
	EMT.2
	Structures, systems and components should receive regular and systematic examination, inspection, maintenance and testing as defined in the safety case.

	
	Type-testing
	EMT.3
	Structures, systems and components should be type tested before they are installed to conditions equal to, at least, the most onerous for which they are designed.

	
	Reliability claims
	EMT.6
	Provision should be made for testing, maintaining, monitoring and inspecting structures, systems and components (including portable equipment) in service or at intervals throughout their life, commensurate with the reliability required of each item.

	Engineering principles: ageing
and degradation
	Safe working life
	EAD.1
	The safe working life of structures, systems and components that are important to safety should be evaluated and defined at the design stage.

	
	Lifetime margins
	EAD.2
	Adequate margins should exist throughout the life of a facility to allow for the effects of materials ageing and degradation processes on structures, systems and components.

	
	Periodic measurement of parameters
	EAD.3
	Where material properties could change with time and affect safety, provision should be made for periodic measurement of the properties.

	
	
	

EAD.4

	Where parameters relevant to the design of plant could change with time and affect safety, provision should be made for their periodic measurement.

	
	Obsolescence
	EAD.5
	A process for reviewing the obsolescence of structures, systems and components important to safety should be in place.

	Engineering principles: layout
	Access
	ELO.1
	The design and layout should facilitate access for necessary activities and minimise adverse interactions while not compromising security aspects.

	
	Minimisation of the effects of incidents
	ELO.4
	The design and layout of the site, its facilities (including enclosed plant), support facilities and services should be such that the effects of faults and accidents are minimised.

	
	Decommissioning safety case
	DC.9
	A safety case should be provided to demonstrate the safety of the decommissioning plan and its associated decommissioning activities and then kept up to date as the work progresses.

	Land quality management

	Strategies for radioactively contaminated land
	RL.1
	A strategy should be produced for the control and remediation of any radioactively contaminated land on the site.

	
	Identifying radioactively contaminated land
	RL.2
	Steps should be undertaken to identify any areas of radioactively contaminated land on or adjacent to the site.

	
	Characterisation of radioactively contaminated land
	RL.4


	Radioactively contaminated land should be characterised to facilitate its safe and effective control and remediation.

	
	Plan for control and remediation
	RL.6
	A plan should be prepared and implemented for the safe control and remediation of radioactively contaminated land and should be subject to appropriate stakeholder engagement.

	
	Construction on radioactively contaminated land
	RL.8
	Radioactively contaminated land should be remediated and controlled as appropriate before any construction of new facilities upon it.

	Engineering Principles: Safety Systems
	Failure independence
	ESS.18
	No design basis event should disable a safety system.
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Appendix D - IAEA guidance related to civil engineering
Note: Copies of the IAEA Standards referenced to in the subsequent table are available via the IAEA website.
	Topic / SAPs
	IAEA Standards

	Principles

	Safety Fundamentals
	SF-1 “Fundamental Safety Principles” 

	Safety Requirements
	SSR-4 “Safety of Nuclear Fuel Cycle Facilities” 

	Safety Guides
	GSR-2 “Leadership and Management for Safety” (supersedes GSR-3) 

	
	GSR-4 “Safety Assessment for Facilities and Activities” 

	
	SSG-25 “Periodic Safety Review for NPP” 

	Siting and Site investigation

	Safety Requirements
	SSR-1 “Site Evaluation for Nuclear Installations” (supersedes NS-R-3, Rev. 1) 

	Safety Guides
	SSG-35 “Site Survey and Site Selection for Nuclear Installations” 

	
	SSG-9 “Seismic Hazards in Site Evaluation for Nuclear Installations”

	
	NS-G-3.6 “Geotechnical Aspects of Site Evaluation and Foundations for Nuclear Power Plants”

	
	WS-G-3.1 “Remediation Process for Areas Affected by Past Activities and Accidents”

	Technical Reports
	No. 1791 “Considerations on the Application of the IAEA Safety Requirements for the Design of Nuclear Power Plants”

	
	No. 139 “Earthquake Guidelines for Reactor Siting”

	
	No. 216 “Site Investigations for Repositories for Solid Radioactive Wastes in Shallow Ground”

	Design / Modifications

	Safety Requirements
	SSR-2/1 “Safety of Nuclear Power Plants: Design”

	Safety Guides
	SSG-30 “Safety Classification of Structures, Systems and Components in Nuclear Power Plants”

	
	SSG-53 “Design of the Reactor Containment and Associated Systems for Nuclear Power Plants”

	
	NS-G-1.6 “Seismic Design and Qualification”

	
	NS-G-1.10 “Design of Reactor Containment Systems for NPP”

	
	NS-G-1.13 “Radiation Protection Aspects of Design for Nuclear Power Plants”

	
	NS-G-2.3 “Modifications to Nuclear Power Plants”

	
	NS-G-2.13 “Evaluation of Seismic Safety for Existing Nuclear Installations”

	
	NS-G-4.6 “Radiation Protection and Radioactive Waste Management in the Design and Operation of Research Reactors”

	
	NS-G-1.11 “Protection against Internal Hazards other than Fires and Explosions in the Design of Nuclear Power Plants”

	Technical Reports
	No.  382 “Methodology for the Management of Ageing of Nuclear Power Plant Components Important to Safety”

	
	No.  314 “Guidebook on Design, Construction and Operation of Pilot Plants for Uranium Ore Processing”

	Internal and External Hazard Loading

	Safety Requirements
	SSR-2/2 “Safety of NPP: Commissioning and Operation”

	Safety Guides
	IAEA SSG 3 Development and Application of Level 1 PSA for Nuclear Power Plants

	
	Safety Guide NSG 3.3 Evaluation of Seismic Hazards for Nuclear Power Plant)

	
	IAEA SSG 9 Specific safety guide: Seismic Hazards in Site Evaluation for Nuclear Installations 

	
	IAEA SSG-18 Meteorological and Hydrological Hazards in Site Evaluation for Nuclear Installations (replaces NS-G-3.4 and NS-G-3.5) 

	
	NS-G-1.5 “External Events Excluding Earthquakes in the design of NPP”

	
	NS-G-1.6 “Seismic Design and Qualification for NPP”

	
	NS-G-1.7, “Protection against Internal Fires and Explosions in the Design of NPP”

	
	NS-G-2.1, “Fire Safety in the Operation of Nuclear Power Plants”

	
	NS-G-2.13 “Evaluation of Seismic Safety for Existing Nuclear Installations”

	
	NSG 3.1 External Human induced events in site evaluation 

	
	RS-G-1.4 “Building Competence in radiation protection and the safe use of radiation sources “

	Construction/Commissioning

	Safety Requirements
	SSR-2/2 “Safety of NPP: Commissioning and Operation” 

	Safety Guides
	SSG-38 “Construction for Nuclear Installations”

	
	SSG-28 “Commissioning for Nuclear Power Plants”

	N Energy Series 
	NP-T-2.5 “Construction Technologies for Nuclear Power Plants”

	Operations/Maintenance

	Safety Requirements
	SSR-2/2 “Safety of NPP: Commissioning and Operation”

	Safety Guides
	SSG-48 “Ageing Management and a Development of a Programme for Long Term Operation of NPP” (Supersedes NS-G-2.12)
SSG-10 “Ageing Management for Research Reactors”

	
	NS-G-2.6 “Maintenance, Surveillance and in-service inspection”

	
	NS-G-2.12 “Ageing Management for Nuclear Power Plants”

	Technical Reports
	No.  338 “Methodology for the Management of Ageing of Nuclear Power Plant Components Important to Safety”

	Nuclear Energy series 
	NP-T-3.1 “Risk Informed In-service Inspection of Piping Systems of Nuclear Power Plants: Process, Status, Issues and Development”

	
	NP-T-3.5 “Ageing Management of Concrete Structures in NPPs”

	
	NP-T-3.14  “Advanced Surveillance, Diagnostic and Prognostic Techniques in Monitoring Structures, Systems and Components in Nuclear Power Plant”

	
	NP-T-3.20 “Buried and Underground Piping and Tank Ageing Management for Nuclear Power Plants”

	
	NP-T-3.24 “Handbook on Ageing Management for NPPs”

	Decommissioning and Demolition

	Safety Requirements
	GSR-6 “Decommissioning of Facilities”

	Safety Guides
	SSG-47 “Decommissioning of NPP, Research Reactors and other nuclear fuel cycle facilities” (supersedes WS-G-2.1 and WS-G-2.4)

	
	SSG-49 “Decommissioning of Medical, Industrial and Research Facilities”

	
	WS-G-2.1 “Decommissioning of Nuclear Power Plants and Research Reactors”

	
	WS-G-2.2 “Decommissioning of Medical, Industrial and Research Facilities”

	
	WS-G-2.4 “Decommissioning of Nuclear Fuel Cycle Facilities”

	
	WS-G-5.2 “Safety Assessment for the Decommissioning of Facilities Using Radioactive Material"

	Technical Reports
	No.  373 “Decommissioning Techniques for Research Reactors”

	
	No.  375 “Safe Enclosure of Shutdown Nuclear Installations”

	
	No.  386 “Decommissioning of Nuclear Facilities Other Than Reactors”

	
	No.  439 “Decommissioning of Underground Structures, Systems and Components”

	
	No.  440 “Dismantling of Contaminated Stacks at Nuclear Facilities”

	
	No.  446 “Decommissioning of Research Reactors: Evolution, State of the Art, Open Issues”

	
	No.  448 “Decommissioning of Medical, Industrial and Research Facilities”

	Safety Report Series 
	No. 97 “Management of Project Risks in Decommissioning”

	Nuclear Energy Series 
	NW-T-2.6 “Decommissioning of Pools in Nuclear Facilities”

	
	NW-T-2.10 “Decommissioning after a Nuclear Accident: Approaches, Techniques, Practices and Implementation Considerations”
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A comprehensive list of regulatory acronyms, abbreviations and initialisms can be found in ‘ List of regulatory acronyms, abbreviations and initialisms’ [44].
	Acronym / initialism / abbreviation
	Descriptor / term

	ALARP
	As Low As Reasonably Practicable (referenced repeatedly but not defined in abbreviations section)

	BIM
	Building Information Modelling

	BRE
	Building Research Establishment

	CDM
	Construction (Design and Management) Regulations

	CDM2015
	The Construction (Design and Management) Regulations 2015

	DA
	The Design Authority

	DSEAR
	The Dangerous Substances and Explosive Atmospheres Regulations

	EA
	Environment Agency

	EIMT
	Examination, Inspection, Maintenance & Testing

	ENSREG
	European Nuclear Safety Regulators Group

	FEMA
	Federal Emergency Management Agency

	GB
	Great Britain

	HSWA
	Health and Safety at Work etc. Act

	IAEA
	International Atomic Energy Agency

	IC
	Intelligent Customer

	IGALL
	International Generic Ageing Lessons Learned

	INES
	International Nuclear Event Scale

	INF1
	Low‑level event classification (operational experience reporting)

	JRC
	Joint Research Centre

	LC
	Licence Condition

	LOLER
	The Lifting Operations and Lifting Equipment Regulations

	MMO
	Marine Management Organisation

	MoEC
	Matter of Evident Concern

	NDT
	Non‑destructive Testing

	NPP
	Nuclear Power Plant

	OPEX
	Operational Experience

	PCPV
	Pre‑stressed Concrete Pressure Vessel

	PSA
	Probabilistic Safety Analysis

	PUWER
	The Provision and Use of Work Equipment Regulations

	PSR
	Periodic Safety Review

	RGP
	Relevant Good Practice

	RL
	Radioactively Contaminated Land SAPs

	RoSPI
	Risk of Serious Personal Injury

	RP
	Radiation Protection

	RPs
	Requesting Parties (non‑licensee organisations submitting design cases)

	RW
	Radioactive Waste (SAP RW)

	SAP(s)
	Safety Assessment Principle(s)

	SC
	Safety Case SAPs

	SFR
	Safety Functional Requirement

	SQEP
	Suitably Qualified and Experienced Person

	SSC
	Structure, System and Component

	SyAP(s)
	Security Assessment Principle(s)

	TAG
	Technical Assessment Guide

	TIG
	Technical Inspection Guide

	WENRA
	Western European Nuclear Regulators Association
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To be read in conjunction with glossary in TAG overarching document and TAG 17 Head Document.

	Term	
	Description
	Source

	Ageing degradation
	Ageing effects that could impair the ability of a structure, system or component to function within its acceptance criteria.
	IAEA Nuclear Safety and Security Glossary

	Ageing management
	[bookmark: _Hlk120709281]Engineering, operations and maintenance actions to control within acceptable limits the ageing degradation of structures, systems and components.
	IAEA Nuclear Safety and Security Glossary

	Ageing management programme
	A set of plant activities relating to the understanding, prevention, detection, monitoring and mitigation of a specific ageing effect on a structure, component or group of components. Plant activities include maintenance, in‑service inspection, testing and surveillance, as well as technical support programmes.
	IAEA SR 82 Rev 0)

	Damage 
	An unfavourable change in the condition of a structure that can adversely affect current or future structural performance
	Reference [45]

	Design Life
	The period of time during which a facility or component is expected to perform according to the technical specifications to which it was produced.
	IAEA Nuclear Safety and Security Glossary

	Structural robustness
	Robustness is the ability of a structure to withstand events like fire, explosions, impact or the consequences of human error, (e.g. design basis events) without being damaged to an extent disproportionate to the original cause
	BS EN 1991-1-7 ‘Actions on structures’
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