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Background
ONR’s guidance [1] states the intent of ONR’s Step 3 assessment is to undertake a detailed assessment of the Requesting Party’s (RP) reactor design and supporting generic safety and security case against regulatory expectations. To facilitate this Rolls-Royce SMR Limited, the RP, is expected to produce a comprehensive environmental, safety, security and safeguards (E3S) case, that is intelligible, with a clear trail from claims, through the arguments, to the underpinning evidence that substantiates the design. 
Engineered structures, systems and components (SSCs) should be designed to deliver their safety functions defined within the E3S case. SSCs should be designed adequately to meet safety functional requirements, withstand specified fault and accident conditions, and provide confidence in the robustness of the overall design. The layout of the SSCs should also be adequately considered such that SSCs, and their ability to deliver safety functional requirements, are not at risk from hazards and interactions with other SSCs. One such hazard is a seismic event, and the E3S case presented during GDA should recognise earthquakes as an external hazard, define the safety functional requirements for such events and present evidence that the RP has adequately addressed seismic effects in the design [2].
The generic design of the Rolls-Royce SMR includes a number of features which are directly relevant to seismic events. The design includes a Seismic Isolation System (SIS) which supports the Reactor Island (RI), and therefore the majority of safety significant SSCs. The SIS decouples acceleration between the base mat and the foundations in a seismic event. Within the RI, the majority of SSCs are housed within modular steel structures which are fixed to the floor, and will therefore experience movement during a seismic event, albeit moderated by the SIS. Individual SSCs may also require seismic mountings. This combination of features is novel, and will directly impact the seismic loads upon individual components.
In any reactor design seismic withstand requirements can have significant effects on SSC design and layout. It is therefore recognised in relevant good practice (RGP) that consideration of seismic effects is best done early on in the design and layout of SSCs [3]. Consideration of seismic effects early in the design also mitigates the risk of foreclosing options which could further reduce risks so far as is reasonably practicable (SFAIRP). 
Though the likelihood of a significant earthquake is low in the United Kingdom, the objective hazard it poses is significant enough that designs intended for construction in the United Kingdom should consider provisions against an appropriately defined design basis earthquake (DBE) and operating basis earthquake (OBE). The RP has defined these as part of their Generic Site Envelope (GSE) [4].
The RP has also demonstrated that it is aware of the risks posed by a seismic event and is designing for these. The RP has developed a seismic performance classification (SPC) requirements scheme [5], which has been used to allocate seismic performance requirements to its SSCs. The RP has established in Chapter 3 of its tier 1 E3S case a seismic design summary (Figure 3.9-1) [6]. This sets out its structured approach to designing SSCs and accounts for through-life activities. The RP’s design arrangements recognise the need to “establish seismic response of SSC” before verification activities are undertaken. 
A key enabler for establishing the seismic response of the SSCs is the production of a Secondary Response Spectra (SRS) for set locations of the design, which defines the movements expected during a seismic event, accounting for the Rolls-Royce SMR design features. The latest version of the SRS submission [7] was produced to support the RP’s internal RD8 design and layout milestone; the current design and layout has progressed, taking account of several significant design and layout changes. The SRS submission includes guidance for design engineers using the SRS data for SSCs moving into the RD9 milestone of the design, however at the time of writing this RO the design has been iterated to the RD10 milestone. The RP’s design changes have therefore impacted the E3S case submissions which support the SRS, as well as E3S case submissions which rely on the SRS data. 
Overall, ONR’s assessment has identified that the RP recognises and has started to design for seismic hazards. However the case remains incomplete, does not fully reflect the latest design and does not yet provide a holistic demonstration accounting for the novel features. An adequate case for seismic hazards has not yet been provided across a number of key topic areas, and we remain uncertain of the scope and content of the case that will be produced. Sufficient information has not been submitted which demonstrates, beyond setting seismic performance requirements, that the design and layout has adequately accounted for seismic effects as well as the consequential and combined hazards arising from a seismic event. In summary:
· A holistic case which accounts for the features of the generic Rolls-Royce SMR design has not yet been produced; 
· It is not yet clear how the design and layout has been influenced to account for seismic effects (basis of design derived from accelerations, forces and frequencies), nor how any impacts from the features in the Rolls-Royce SMR design have been considered (for example, over-topping or impacts); 
· It has not yet been established how the design has been influenced by, and will withstand, hazards consequential to, or combined with, a seismic event; and
· arguments and evidence have not been presented to demonstrate that the claimed seismic performance classification requirements can be met.

Relevant Legislation, Standards and Guidance
ONR safety assessment principle (SAP) [8]:
· EHA.1 (Identification and characterisation)
· An effective process should be applied to identify and characterise all external and internal hazards that could affect the safety of the facility.

· EHA.6 (Analysis)
· The effects of internal and external hazards that could affect the safety of the facility should be analysed. The analysis should take into account hazard combinations, simultaneous effects, common cause failures, defence in depth and consequential effects.

· EHA.9 (Earthquakes) 
· The evaluation should enable buildings, structures and plant in the facility to be designed to withstand safely the ground motions involved; and enable existing structures, systems and components to be seismically assessed.

· EHA.14 (Fire, explosion, missiles, toxic gases etc – sources of harm)
· Sources that could give rise to fire, explosion, missiles, toxic gas release, collapsing or falling loads, pipe failure effects, or internal and external flooding should be identified, quantified and analysed within the safety case.

· ELO.4 (Minimisation of the effects of incidents) 
· 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.

· EQU.1 (Qualification procedures)
· 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.

· FP.4 (Safety assessment)
· Dutyholders must demonstrate effective understanding and control of the hazards posed by a site or facility through a comprehensive and systematic process of safety assessment.

· SC.4 (Safety case characteristics)
· A safety case should: (a) explicitly set out the argument for why risks are ALARP; and (b) link the information necessary to show that risks are ALARP, and what will be needed to ensure that this can be maintained over the period for which the safety case is valid; (c) support claims and arguments with appropriate evidence, and with experiment and/or analysis that validates performance assumptions; (d) accurately and realistically reflect the proposed activity, facility and its structures, systems and components; (e) identify all the limits and conditions necessary in the interests of safety (operating rules); and (f) identify any other requirements necessary to meet or maintain the safety case such as surveillance, maintenance and inspection.
International Atomic Energy Agency (IAEA) Guidance
· Seismic Design for Nuclear Installations – SSG-67 [3]:
3.5.    The seismic design process should consider the following steps, which highlight the major tasks involved in the design process:
(d) Providing seismically resistant structural systems in accordance with the layout and the functional requirements of the nuclear installation. 
(e) Evaluating the seismic demand.
(f) Determining the preliminary design of structural elements based on codes and standards, and providing adequate reinforcement detailing. 
(g) Verifying that the seismic demand does not exceed the seismic capacity defined in the preliminary design and adjusting the design if necessary. 
(h) The assessment of seismic margins should use realistic and best estimate assessments, and should apply different procedures from the ones used for design purposes 
4.2. The layout of the installation should be established early in the design stage of the installation and should aim to achieve the most suitable solution for the seismic design.
4.27. The seismic design should allow for enough flexibility of attached distribution lines (e.g. electrical cables, piping) to accommodate expected differential displacements between the equipment item and the first support of the line.
Regulatory Expectations
With reference to the RGP noted above, and ONR-GDA-GD-007 [2], it is expected that the RP’s E3S case provides a suitable and sufficient demonstration that the design will be safe throughout the full lifecycle of the plant, considering seismic events and accounting for the features of the generic design.
It is expected that the RP’s E3S case includes:
· An adequate and traceable set of arguments and evidence to support claims made on seismic.
· Demonstration that the design and layout of SSCs meet the safety functional requirements (e.g. the RP’s SPCs) that have been allocated.
· Demonstration that SSC design and layout has been informed by seismic effects and withstand requirements. This includes secondary proximity effects, collision, collapse, etc., to be considered as a part of the overall scope of substantiation.
· Demonstration that the effects of hazards resulting from a seismic event (e.g. consequential or combined) have informed the design, layout and performance requirements of SSCs.

Regulatory Observation Actions and Resolution Plan
RO-RRSMR-018-A1: Demonstration of seismic withstand of the generic design
In response to this Regulatory Observation Action, Rolls-Royce SMR Ltd should:
Present a holistic demonstration of the seismic performance of the generic Rolls-Royce SMR design. The safety case should have a traceable structure beginning in tier 1 E3S case chapters, with supporting references to tier 2 and 3 documents. It should consider all relevant impacts from the seismic hazards, and the features of the generic design. All relevant topics that contribute to the justification should be included. 
Ultimately, through its E3S case the RP should demonstrate that it has applied systematic and robust arrangements to design for seismic events. These should support claims, arguments, and evidence which justify that SSCs with a seismic safety functional requirement are informed by, and substantiated against, seismic effects, including consequencial and combined hazard effects as required. This should demonstrate:
· The demands of a seismic event have been considered to inform a design and layout which meets SSC safety functional requirements and shows that risks are, or are capable of being, reduced so far as is reasonably practicable;
· That SSC design and layout has been informed by seismically induced proximity effects (e.g. collision, collapse, etc) and other consequential or combined hazard effects; and

Where detailed information is required, but not yet available, suitable means are captured to provide confidence in the generic design and layout, including consideration of uncertainties. This may involve demonstration through conservative bounding analysis or through conservative margins built into the design and layout.
Rolls-Royce SMR Response to RO-RRSMR-018-A1
In response to this action Rolls-Royce SMR will produce the following new documents for submission within GDA:
1. An overarching methodology which will, with appropriate references to Rolls-Royce SMR processes and arrangements, set out the means by which Rolls-Royce SMR will achieve, for the final design, substantiation of all SSCs against the seismic hazard. This document will form a key piece of tier 2 evidence supporting chapter 3 of the E3S Case.
2. A seismic design and withstand topic report that will present a holistic demonstration of the seismic performance of the generic Rolls-Royce SMR design presented in GDA. This document will present a series of claims about the tolerance of the design to seismic effects and articulate arguments with references to appropriate evidence. This document will form a key piece of tier 2 evidence supporting the engineering chapters (5, 6, 7, 8, 9A, 9B, 10) of the E3S Case.
The response to this action will demonstrate both the arrangements by which seismic requirements are derived, flowed down and verified, and the current position on substantiation of representative civil, mechanical and EC&I SSCs. The response will identify work completed within GDA, work planned post-GDA with appropriate justification for exclusion, and the evidence that provides confidence that seismic substantiation of the RR SMR design, commensurate with the current Final Concept Design maturity, is achieved within GDA.
Both of the reports described above will rely on a number of supporting references, some of which are already extant, and some of which must be identified and produced as part of the work required in response to this action. The below sections detail the intended scope of the two major deliverables.
Table 1 of this document sets out a submission schedule for the two deliverables identified above and any supporting documentation, either extant or planned to be produced, that is expected to be necessary to support the overall demonstration of seismic design and withstand.
Overarching Seismic Design and Withstand Methodology
The Overarching Seismic Design and Withstand Methodology will interface with, and be consistent with, the External Hazards Strategy [8] which has been submitted. The external hazards strategy document acts as a head document explaining the derivation of external hazards and the steps necessary to identify the withstand requirements of SSCs. The Overarching Seismic Design and Withstand Methodology will provide traceability between Tier 1 E3S claims, Tier 2 deliverables which define high-level methodologies or strategies, and Tier 3 deliverables describing specific arrangements and processes in the context of seismic qualification of SSCs (e.g. analysis guidance). The methodology will describe the inputs, outputs and interfaces between these documents and demonstrate how seismic claims are supported through a structured Claims–Arguments–Evidence approach.
The Overarching Seismic Design and Withstand Methodology will, with appropriate references to Rolls-Royce SMR processes and arrangements, detail the methodology necessary to:
· Establish the seismic events to which the RR SMR design is subjected to as a subset of External Hazards,
· Define the method for classification of RR SMR SSCs to both safety and seismic performance classes in relation to the functionality and safety category of the SSCs,
· Define how the seismic qualification approach is determined for different SSCs including differentiation between safety & seismic performance class and active & passive SSCs as appropriate. This includes the approach to capture associated requirements at the SSC level under seismic events, and the definition of corresponding criteria to meet them,
· Apply the defined seismic events to the civil-structural design in order to both inform the design of those elements and derive appropriate seismic effects (such as Secondary Response Spectra or Time Histories) for subsequent analysis,
· Apply appropriately derived seismic effects to Mechanical and Electrical, Control & Instrumentation (EC&I) SSCs to inform their design and identify any potential interactions for mitigation or accomodation within the layout,
· Determine the activities necessary to demonstrate substantiation of the design against the relevant seismic effects, covering modelling and analysis approaches, assessments, testing, including the interface with broader EMIT activities,
· Detail the role of seismic verification within the wider design and withstand approach,
· Detail any iterative feedback loops required to ensure that a holistic substantiated design and layout are arrived at,
· Detail the application and management of conservatism and refinement,
· Discuss the approach to routing and supporting equipment (e.g. piping) on MKoP,
· Detail the application and management of beyond design basis margins.

This top level document will principally act as a signposting document, referring to extant and new documentation to demonstrate that appropriate arrangements and methodologies are in place. All referenced arrangements will be submitted if they have not been already. Table 1 identifies the key documentation that will support the Overarching Seismic Design and Withstand Methodology. Of particular note is the Seismic Design Manual, this document will detail the approach to be taken for the design and substantiation of all SSCs.
Seismic Design and Withstand Topic Report
The Seismic Design and Withstand Topic Report will, with appropriate references to other Rolls-Royce SMR design and analysis documentation, demonstrate adequate substantiation of the Rolls-Royce SMR against seismic effects.  This will include presentation of the following items across SSCs of various safety and seismic performance classification. 
It should be noted that items described in the Topic Report summary below, which may not appear in the Schedule of Deliverables (Table 1) below will be covered in the Topic Report itself. The topic report will cover:
· Overview of the substantiation basis[footnoteRef:2] across the CAE structure and E3S Case tier deliverables – e.g. in the case of mechanical SSCs, this would illustrate the golden thread across:  [2:  Substantiation basis is interpreted as the complete scope of claims, classification, requirements and criteria, verification strategy and qualification evidence.] 

· Tier 1 E3S Chapters 4, 5, 6, 9A, 10; through to
· Tier 2 documentation such as Specifications and Requirements, Verification Strategies, Component Substantiation Reports (CSRs), etc.; through to 
· Tier 3 documentation as evidential basis, such as structural analysis and ASME III / DTA assessments, qualfication test plans, etc. 
· This will include interfacing documents across the tiers capturing key inputs to the presented substantiation basis,
· Position on SSC requirements and criteria defined against seismic events, covering mechanical, EC&I and civil SSCs,
· Summary of verification strategies for specific SSCs – with strong focus on mechanical SSCs of highest safety significance of both passive (e.g. RPV, RCL) and active (e.g. RCP, valves) nature, emphasising details on the qualification routes via both analysis and testing,
· Work undertaken to demonstrate the withstand of civil structures to applied seismic loads (including non-MKoP steel structures), with references out to the relevant sections of civil engineering design documentation,
· General rules applied to the layout of SSCs to minimise the risk of seismic design issues prior to analysis (inclusive but not limited to overtopping, impact effects, relative displacements between isolated and non-isolated areas), and demonstration that these rules have informed the design of the plant,
· Discussion of novel aspects of the design, principally the aseismic bearing and the utilisation of modular frames, and demonstration that the impacts on the seismic design are acceptable,
· Discussion of, and justification of limitations to, the scope of seismic analysis to be undertaken within GDA (further details on this provided below),
· Analysis and substantiation of a diverse set of selected cases that include Active and Passive Very High Reliability (VHR), Class 1, Class 2 and Class 3 (Passive) components and their supporting structures within containment, to demonstrate the achievability of Category A safety measures during and following an infrequent seismic event. This would include a position on any functional analyses performed for active mechanical components which are qualified by analysis, and structural analysis and ASME / DTA assessments for passive components,
· Confidence position on Class 1 mechanical SSCs to be qualified by analysis which will not be presented at GDA,
· Position on qualification testing plans for active mechanical SSCs of Class 1 under seismic loads,
· Confidence position on Class 2 / 3 mechanical SSCs to be qualified by analysis or testing, summarising any exclusions from GDA, novelty and risk position,
· Analysis of the bounding seismic effects that will be imparted onto SSCs by Modular Kit of Parts (MKoP) structures (fluids block and EC&I block) to faciliate comparison with representative SSC fragility data in order to demonstrate that class 1, 2 or 3 SSC located within MKoP structures are capable of withstanding applied seismic loads. The nature of this assessment is discussed in more detail below,
· Discussion of the assessment and mitigation of seismic interaction risks and consequential internal hazards, with demonstration that the design is informed by consideration of seismic interaction effects,
· Discussion of any mitigations or modifications required to faciliate achievement of seismic withstand. This might take the form of optioneering or demonstration that viable options remain and have not been prematurely precluded, depending upon the nature of any challenges,
· Position of substantiation maturity for BDBE of civils and mechanical SSCs. In the context of mechanical SSCs, only a subset of key passive and active components will be covered. For mechanical SSCs scope this will include an example of a passive Class 1 component  and position on approach and confidence for active Class 1 components. 
Substantiation Basis for SSC sited in MKoP Structures
Class 2 and 3 SSCs associated with safety measures are primarily located in the MKoP structures within the EC&I block and fluids block, the EC&I block also contains class 1 SSCs. Although specific suppliers may not yet have been selected for a proportion of SSCs, RR SMR will demonstrate that the seismic environment associated with the generic design is compatible with the successful qualification of representative equipment. This will be achieved through assessment of seismic demands, comparison against representative fragility data and demonstration that appropriate design provisions remain available where further mitigation is required. For GDA, RR SMR therefore intend to demonstrate that SSCs sited within these structures will be capable of being substantiated against applied seismic loads in the following manner:
· Undertake analysis of the response of MKoP structures to applied seismic loads derived from the output of the building structural analysis in order to identify a position, or set of positions, within the structure where the most onerous seismic effects are experienced,
· Collate a set of representative fragility data covering all EC&I and mechanical component types that could be sited within the MKoP structures,
· Utilise the fragility data together with the output of the MKoP structure seismic analysis to:
· Define and assess appropriate SSC attachment points and fixities that are suitable for the intended SSCs,
· Derive rules controlling the positioning of particularly fragile SSC,
· Identify potential design modifications options to modify the seismic demand of the structure (if required),
· In the case that design changes are required, either to the layout due to rules derived from the analysis or to the design of the structure itself, demonstrate that such modifications can be implemented.
The following aspects will be excluded from the case made within GDA, full justification for these exclusions will be presented within the topic report:
Demonstration of the substantiation of any SSC not located on the reactor island, i.e. not isolated by aseismic bearings
This is considered acceptable on the basis that:
· The SPC1 structures that are not located on the aseismic bearing (Waste Block, Essential Service Water System support structure and Back-Up Generation Structure) are Safety Class 2 structures, with no significant novel features. These structures have limited interaction with multiple SSCs and are not expected to impose seismic demands on supported SSCs that are more onerous than those typically experienced at UK nuclear facilities,
· The SSCs to be sited within these structures are commercially available items (Forced draught cooling towers, diesel generators, pumps, switchboards, transformers, pipework, tanks) which have previously been installed in applications necessitating seismic withstand such that there is confidence that qualification will be achievable,
· In the case of the ESWS area and the back-up generation structure area, these are standalone structures that can therefore be developed or modified to accommodate seismic requirements without impacting the overall site,
· Additionally, design basis reports for the SPC1 structures located outside of the aseismic bearing will be provided (as identified in table 1) in order to demonstrate that the requirements of these structures are understood.

Schedule of Deliverables
[bookmark: _Ref207782061]Table 1: RO-RRSMR-018.A1 Deliverables
	Title
	Description
	Deliverable Date

	Methodologies, Arrangements and Approaches

	Overarching Seismic Design and Withstand Methodology
	Head document demonstrating the integration of arrangements spanning from the derivation of a seismic hazard through to the verification of substantiation. 
	30/09/2026

	External Hazards Strategy (SMR0012746 Revision 003)
	Already submitted, see document for information.
	Already submitted

	External Hazards Resilience Summary Report (SMR0028917 Revision 002)
	Provides an overview as to how those systems/ structures that are claimed in the deterministic assessment are to achieve external hazard resilience.  This may be either qualification against the hazard, the provision of hazard protection or a combination of both.
	09/07/2026 (in existing plan [15])

	External-Internal Combined Hazards Methodology (SMR0011081 Revision 1)
	Already submitted, see document for information.
	Already submitted

	Rolls-Royce SMR Environment, Safety, Security and Safeguards Categorisation and Classification Method (SMR0006518 Revision 3)
	Methodology for safety function categorisation of SSCs and definition of safety classification. This document interfaces with the the Seismic Performance Classificaiton Method SMR0001391. 
	31/08/2026

	Rolls-Royce Small Modular Reactor Seismic Performance Classification Method (SMR0001391 Revision 2)
	Already submitted, see document for information.
	Already submitted

	RR SMR Approach to Verification and Validation (SMR0008444 Revision 1)
	Already submitted, see document for information.
	Already submitted

	Seismic Design Manual (SMR0036701 Revision 1)
	Details the approach to be taken for the seismic design and substantiation of mechanical, EC&I and civil SSC fo RR SMR. Defines the framework for seismic hazard load characterisation, approach to global seismic analysis for civil structures (E.g. analysis model and methods, SSI, outputs), the route of application of seismic effect inputs to SSCs (hirearchical modelling approaches and analysis of mechanical SSCs, treatment of time-histories and response spectra), load cases and mechanical SSC assessments, seismic qualification of equipment, and summary of applicable codes and standards. 
	30/09/2026

	Structural Design Method Statement for Class 1 and 2 Structures (SMR0005708 Revision 4)
	Already submitted, see document for information.
	Already submitted

	Civil and Structural Codes and Standards Policy (SMR0006030 Revision 4)
	Presents the rationale for the codes and standards to be adopted for the design of Civil Engineering structures. This document presents the underpinning standards to be adopted for the strength design and serviceability design of safety classified structures.
	13/08/2026 (in existing plan [13])

	Seismic Isolation System Design and Substantiation Method Statement (SMR0029385 Revision 001)
	Provides the approach for the design and substantiation of the seismic isolation system. In addition, this report documents the performance requirements associated with the seismic isolation system, the reliability basis of the seismic isolation system and the risk-based approach for reliability demonstration.
	27/08/2026 (in existing plan [13])

	RR SMR EMIT Strategy (SMR0009111 Revision 3)
	Already submitted, see document for information.
	Already submitted

	Rolls-Royce SMR Ageing Management Plan (SMR0005205 Revision 2)
	Already submitted, see document for information.
	Already submitted

	RR SMR Structural Integrity Requirements (SMR0005509 Revision 4)
	Already submitted, see document for information.
	Already submitted

	ASME III Appendix XIII Design Based on Stress Analysis Guidance (DBSAG) (SMR0001796 Revision 4)
	Already submitted, see document for information.
	Already submitted

	Rolls-Royce SMR Defect Tolerance Assessment Guide DTAG (SMR0002121 Revision 3)
	Already submitted, see document for information.
	Already submitted

	RR SMR Fatigue Assessment Methodology (FAM) (SMR0005839)
	Already submitted, see document for information.
	Already submitted

	RR SMR Review of ASME III NE-3222 Buckling Assessment Methodology (SMR0031530 Revision 001)
	This document provides supplementary guidance to that in the DBSAG (SMR0001796) in the context of application of non-linear buckling methodologies within ASME BPVC Sec VIII Div 2 to satisfying the buckling requiremenets of ASME III NE-3222 for mechanical SSCs including het use of appropriate factors of safety. This is specifically focused on the RR SMR Containment Vessel. 
	30/09/2026



	Vibration Assessment and Methodology Strategy (SMR0014090 Revision 001)
	Already submitted, see document for information.
	Already submitted

	Equipment Qualification Management Plan (SMR-MAN-018 Revision 2)
	Already submitted, see document for information.
	Already submitted

	Define Equipment Qualification Guidance (SMR-GDN-009 Revision 2)
	Already submitted, see document for information.
	Already submitted

	Standard to Establish Equipment Qualification (SMR-STD-039 Revision 1)
	Already submitted, see document for information.
	Already submitted

	Beyond Design Basis and Cliff-Edge Methodology for External Hazards (SMR0009352 Revision 3)
	Details the approach that will be taken by Rolls-Royce SMR to the assessment of beyond design basis and cliff-edge conditions.
	08/10/2026 (in existing plan [13])

	Mechanical SSC Beyond Design Basis Assessment – Cliff Edge and SMA Method (TBD Revision 1)
	Methodology describing the approach to evaluation of Beyond Design Basis Earthquake conditions in mechanical SSCs, covering both passive and active SSCs. Sets out the position, techniques and assumptions for cliff-edge and margin evaluations in the context of mech SSCs. 
	30/09/2026



	Any other key supporting arrangements not identified seperately
	Any supporting arrangements referenced within the Overarching Seismic Design and Withstand Methodology not previously submitted or identified seperately

	30/09/2026

	Demonstration of Seismic Withstand

	Seismic Design and Withstand Topic Report
	This report articulates why the design of the SMR is designed with appropriate consideration of seismic effects.
Supporting analysis will either be presented within the topic report itself or in the supporting design artefacts referenced below.
	12/12/2026

	Analysis and Design Report for Reactor Island - Global Model Report (Analysis) (SMR0016263 Revision 2)
	Documents the FE model used to underpin the design of the RI Superstructure. This report also presents the Secondary Response Spectra used as input into local models for the seismic analysis and design of internal SSC.
	08/10/2026 (in existing plan [13])

	Design Report for Reactor Island – Containment Internal Structures (SMR0030386 Revision 1)
	Documents demonstrate the linkage between the Fundamental Safety Functions of the RR SMR, and the link between the Fault Schedule, Safety Measures, the Great Britain (GB) Generic Site Envelope, and the allocation of Functional Requirements to Civil Engineering Structures. These documents summarise the safety claims applicable to each structure, along with the associated breakdown of resulting Functional Requirements. Present a series of Functional Requirement schedules for Civil Engineering Systems.
Presents structure specific information to underpin the subsequent analysis and design development. This includes layout drawings, dimensions, and confirmation of materials relevant to the structure. These documents will provide confirmation of the applicable codes and standards, relevant loads and load combinations, the Seismic Design Basis (SDB) and the acceptance criteria applicable to the structure, to then be designed in accordance with the analysis and design methodologies presented in the SDMS. These documents will also present an overview of constructability and Examination, Maintenance, Inspection and Testing (EMIT) considerations.
Provides evidence of the analysis and design work undertaken to support the design development of the relevant system. The analysis and design work presented shall be based on the material properties, load definitions and load combinations declared in the first part of the report, coupled with the analysis and design methodologies for civil engineering structures detailed in the SDMS for Class 1 and 2 structures.
	05/11/2026 (in existing plan [13])

	Design Report for Reactor Island – Containment Support Structure (SMR0030381 Revision 1)
	
	08/10/2026 (in existing plan [13])

	Design Report for Reactor Island – Interspace (SMR0030388 Revision 1)
	
	05/11/2026 (in existing plan [13])

	Design Report for Reactor Island – EC&I and Fluids Blocks (SMR0030382 Revision 1)
	
	08/10/2026 (in existing plan [13])

	Design Report for Reactor Island – Fuelling Block (SMR0030389 Revision 1)
	
	05/11/2026 (in existing plan [13])

	Design Report for Reactor Island – Foundation and Seismic Isolation System (SMR0030384 Revision 1)
	
	08/10/2026 (in existing plan [13])

	Design Report for Reactor Island – Hazard Shield, Basemat, and Auxiliary Block (SMR0030389 Revision 1)
	
	07/12/2026 (in existing plan [13])

	Design Report for Reactor Island – Main Control Room (SMR0030385 Revision 1)
	
	08/10/2026 (in existing plan [13])

	Design Substantiation Report for Reactor Island – Containment Internal Structures (SMR0016284 Revision 1)
	Demonstrates that the civil system meets its requirements, including demonstration that it can withstand applied seismic loads. 
	21/12/2026 (in existing plan [13])

	Design Substantiation Report for Reactor Island – Containment Support Structure (SMR0016285 Revision 2)
	
	07/12/2026 (in existing plan [13])

	Design Substantiation Report for Reactor Island – Interspace (SMR0016286 Revision 1)
	
	07/12/2026 (in existing plan [13])

	Design Substantiation Report for Reactor Island – EC&I and Fluids Blocks (SMR0016287 Revision 1)
	
	07/12/2026 (in existing plan [13])

	Design Substantiation Report for Reactor Island – Fuelling Block (SMR0016289 Revision 1)
	
	07/12/2026 (in existing plan [13])

	Design Substantiation Report for Reactor Island – Foundation and Seismic Isolation System (SMR0016290 Revision 1)
	
	07/12/2026 (in existing plan [13])

	Design Substantiation Report for Reactor Island – Basemat and Hazard Shield (SMR0016291 Revision 1)
	
	21/12/2026 (in existing plan [13])

	Design Substantiation Report for Reactor Island – Auxiliary Block (SMR0016292 Revision 1)
	
	21/12/2026 (in existing plan [13])

	Design Substantiation Report for Reactor Island – Main Control Room (SMR0032650 Revision 1)
	
	03/12/2026 (in existing plan [13])

	Design Basis for Back-up Generation Structures (SMR0005691 Revision 3)
	Demonstrate the linkage between the Fundamental Safety Functions of the RR SMR, and the link between the Fault Schedule, Safety Measures, the Great Britain (GB) Generic Site Envelope, and the allocation of Functional Requirements to Civil Engineering Structures. These documents summarise the safety claims applicable to each structure, along with the associated breakdown of resulting Functional Requirements. These documents present a series of Functional Requirement schedules for Civil Engineering Systems.
	24/09/2026 (in existing plan [13])

	Design Basis for Essential Service Water System Structures (SMR0005692 Revision 3)
	
	24/09/2026 (in existing plan [13])

	Design Basis for Reactor Island (Support Buildings) and Adjacent Structures (SMR0016252 Revision 1)
	
	24/09/2026 (in existing plan [13])

	Beyond Design Basis Assessment of Civil Engineering Structures (SMR0024614 Revision 1)
	Documents the analysis of beyond design basis and cliff-edge performance of civil engineering structures.
	07/12/2026 (in existing plan [13])

	Mechanical SSCs – Requirements Specifications


	Latest issues of Requirements Specifications of mechanical components selected for assessment to support RO-018 that includes Active and Passive Very High Reliability (VHR), Class 1, Class 2 and Class 3 (passive) components and their supporting structures within containment.


	12/12/2026

	Mechanical SSCs – Component Substantiation Reports
	Mechanical SSCs – Component Substantiation Reports 
Component Substantiation Report (CSR) presents the justification and a compilation of supporting evidence to substantiate the component design for the design maturity of the component at the time of submission. Justifications are based on design considerations (driven by requirements, design principles, or good practice.) and outcomes with reference to supporting evidence. Seismic design considerations and outcomes are presented within the relevant topic areas in the CSR along with referenced supporting assessments that are planned or performed.  
Mechanical components that are selected for assessments to support RO-018 may not have CSR submissions planned for 2026. Instead, their Assessment Reports shall be issued as supporting evidence and referenced in justifications in the Seismic Topic Report.   Assessment Reports will be further referenced in justifications in the Component CSRs when issued. 

	CSRs Submitted: 
Containment Vessel Component Substantiation Report - [SMR0024948/001]
Reactor Pressure Vessel Body Component Substantiation Report [SMR0007896/002]
LPIS Accumulator Component Substantiation Report [SMR0028636/001]
Reactor Pressure Vessel Head Component Substantiation Report [SMR0023501/001]
Reactor Pressure Vessel Internals Component Substantiation Report [SMR0034183/001]
Specialised Nuclear Pipework (SNP) RCL/MSL Component Substantiation Report [SMR0033618/001]
Steam Generator Component Substantiation Report (excluding nozzles) [SMR0028334/001]
CSRs due in July 2026 [14]:
Pressuriser Component Substantiation Report [SMR0037016/001]
CSRs due in August 2026 [14]:
Containment Vessel Component Substantiation Report – [SMR0024948/002]
CSRs due in September 2026 [14]:
Reactor Pressure Vessel Body Component Substantiation Report [SMR0007896/003]
Steam Generator Component Substantiation Report (w/ nozzles) [SMR0028334/002]

	Containment Vessel ASME III NE-3200 Assessment (SMR0007631 Revision 3)
	Already submitted, see document for information.
	Already submitted

	RPV Body Nozzle ASME BPVC III Appendix XIII Assessment (SMR0023744 Revision 1)
	Already submitted, see document for information.
	Already submitted

	RPV Nozzle to Safe End Dissimilar Metal Weld Defect Tolerance Assessment (Preliminary) (SMR0023882 Revision 1)
	Already submitted, see document for information.
	Already submitted

	Rolls-Royce SMR Steam Generator ASME Level A, B, C and D Conditions Analysis Report (SMR0025791 Revision 1)
	Already submitted, see document for information.
	Already submitted

	RPV Assembly ASME BPVC III Appendix XIII Assessment (SMR0026905 Revision 1)
	Already submitted, see document for information.
	Already submitted

	Reactor Pressure Vessel Body Defect Tolerance Assessment for Generic Design Assessment Step 3 (SMR0027160 Revision 1)
	Already submitted, see document for information.
	Already submitted

	Reactor Pressure Vessel Internals ASME BPVC Section III Subsection NG Assessment for DR3 (SMR0026360 Revision 1)
	Already submitted, see document for information.
	Already submitted

	SG ASME Assessment (Interim Design Conditions Stress Report for DR4) (SMR0025790 Revision 1)
	Already submitted, see document for information.
	Already submitted

	RPV Structural Assessment for IVR Spurious Initiation (SMR0026149 Revision 1)
	Already submitted, see document for information.
	Already submitted

	RPV In-Vessel Retention Core Melt Structural Assessment (SMR0027336 Revision 1)
	Already submitted, see document for information.
	Already submitted 

	Steam Generator Defect Tolerance Assessment (Preliminary) (SMR0023628 Revision 1)
	Already submitted, see document for information.
	Already submitted

	Steam Generator ASME Assessment (Interim Level A,B,C,D Conditions Stress Report for DR4) (SMR0025791 Revision 1)
	Already submitted, see document for information.
	Already submitted

	Steam Generator ASME Assessment (Interim Design Conditions Stress Report w/nozzles) (SMR0025790 Revision 2)
	Already submitted, see document for information.
	Already submitted

	Steam Generator ASME Assessment (Interim Level A,B,C,D Conditions Stress Report w/ nozzles) (SMR0025791 Revision 2)
	Already submitted, see document for information.
	Already submitted

	RPV Nozzle to Safe End Dissimilar Metal Weld Defect Tolerance Assessment (SMR0023882 Revision 2)
	Already submitted, see document for information.
	Already submitted

	Reactor Coolant Loop Pipework ASME III Assessment (SMR0033692 Revision 1)
	Already submitted, see document for information.
	Already submitted

	Reactor Coolant Loop to Reactor Pressure Vessel Similar Metal Weld Defect Tolerance Assessment (SMR0034088 Revision 1)
	Already submitted, see document for information.
	Already submitted

	RPV Body Nozzle ASME BPVC III Appendix XIII Assessment (SMR0023744 Revision 2)
	Already submitted, see document for information.
	Already submitted

	Steam Generator Defect Tolerance Assessment (Revised w/o nozzles) (SMR0023628 Revision 2)
	Already submitted, see document for information.
	Already submitted

	Pressuriser ASME III Assessment (Design by Analysis)
	This document will present the component qualification by analysis evidence against ASME III-1 for the Pressuriser. The evaluation will consider the contributions from seismic loading conditions and cater for any appropriate combinations with other loads in the assessments.
	23/07/2026 (in existing plan [14])

	Pressuriser Defect Tolerance Assessment
	This work will present a defect tolerance assessment of the Pressuriser lower head region.  The lower head is judged to be the limiting region of the Pressuriser.  The evaluation will be performed to provide confidence in the design, commensurate with current design maturity.
Seismic loads will be considered through conservative assumptions.
	23/07/2026 (in existing plan [14])

	Main Steam Line Pipework ASME III Assessment
	This document will present the component qualification by analysis evidence against ASME III-1 for the Main Steam Line Pipework. The evaluation will consider the contributions from seismic loading conditions and cater for any appropriate combinations with other loads in the assessments.
	28/08/2026 (in existing plan [14])

	Main Steam Line Pipework Defect Tolerance Assessment
	This document will present a defect tolerance assessment of the Main Steam Line Pipework. The evaluation will be performed to provide confidence in the design, commensurate with current design maturity. The evaluation will consider the contributions from seismic loading conditions and cater for any appropriate combinations with other loads in the assessments.
	28/08/2026 (in existing plan [14])

	Steam Generator Defect Tolerance Assessment (w/ nozzles) (SMR0023628 Revision 3)
	This will supersede the earlier work presented in SMR0023628/002, June 2026.
This document will extend the assessment of the SG to include the nozzles.  The evaluation will be performed to provide confidence in the design, commensurate with current design maturity. The evaluation will consider the contributions from seismic loading conditions and cater for any appropriate combinations with other loads in the assessments.
	01/09/2026 (in existing plan [14])

	Beyond Design Basis External Hazards - Containment Vessel
	This document will present an example assessment of a key passive mechanical Class 1 SSC under BDBE conditions, in particular, the Containment Vessel. The evaluation will be performed to provide confidence in the design, commensurate with current design maturity. The objective of the study is not a full cliff-edge or margin assessment. The approach screens for cliff-edge in failure modes of the CV under BDBE level earthquake. 
	31/07/2026 (in existing plan [14])

	Containment Vessel [PT-250] ASME III Assessment (SMR0007631 Revision 4)
	This document will present the updated component qualification by analysis evidence against ASME III-1 for the Containment Vessel. The evaluation will be performed to provide confidence in the design, commensurate with current design maturity. Seismic loads will be considered through conservative assumptions.
	31/11/2026 (in existing plan [14])

	MSL Pipework Safety Class 3 Structural Analysis Report 
	This document will present component qualification by analysis evidence against ASME III-1 for the Class 3 pipework of the Main Steam Lines. The evaluation will be performed to provide confidence in the design, commensurate with current design maturity. The evaluation will consider the contributions from seismic loading conditions and cater for any appropriate combinations with other loads in the assessments.
	30/09/2026 (in existing plan [14])

	Key supporting information for the Seismic Design and withstand Topic Report
	Supporting references and analysis reports will provide evidence underpinning the claims made within the topic report.
	12/12/2026
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Impacted Submissions
[bookmark: _Ref207610401]Table 2: Impacted Submissions
	Existing Submission
	Impact

	Environment, Safety, Security and Safeguards Case Version 3, Tier 1, Chapter 3: E3S Objectives and Design Rules for SSC, SMR0004589 Revision 4, August 2025
	Document will be superseded by revised versions (version 4 & 5) that will make reference to additional documents produced as part of this RO resolution plan.








	Environment, Safety, Security and Safeguards Case Version 3, Tier 1, Chapter 5: Reactor Coolant Systems and Associated Systems, SMR0003984 Revision 5, August 2025
	

	Environment, Safety, Security and Safeguards Case Version 3, Tier 1, Chapter 6: Engineered Safety Features, SMR0003771 Revision 4, August 2025
	

	Environment, Safety, Security, and Safeguards Case Version 3, Tier 1, Chapter 7: Instrumentation and Control, SMR0003929 Revision 4, August 2025
	

	Environment, Safety, Security and Safeguards Case Version 3, Tier 1, Chapter 8: Electrical Power, SMR0004010 Revision 4, August 2025
	

	Environment, Safety, Security and Safeguards Case Version 2, Tier 1, Chapter 9A: Auxiliary Systems, SMR0003863 Revision 4, August 2025
	

	Environment, Safety, Security and Safeguards Case Version 3, Tier 1, Chapter 9B: Civil Engineering Works and Structures, SMR0003778 Revision 4, August 2025
	

	Environment, Safety, Security and Safeguards Case Version 3, Tier 1, Chapter 10: Steam and Power Conversion Systems, SMR0003880 Revision 4, August 2025
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