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Background
During the operational life of the Rolls-Royce SMR, nuclear fuel will be present on-site in multiple locations and in varying environments on its way to or from loading in the core. The Spent Fuel Pool (SFP) is used for the storage of nuclear fuel and, when full, will contain multiple whole cores’ worth of fuel assemblies. There is therefore the potential for faults arising within the fuel route to have significant radiological consequences.
Submissions made by the Requesting Party (RP) in the design basis fault studies area to date have primarily addressed reactor transients from at power conditions. The analysis of faults associated with the SFP and wider aspects of the Rolls-Royce SMR fuel route are less well developed. Submissions received to date (Refs. [1], [2] and [3]) introduce some relevant information, but a holistic safety demonstration for fuel route faults should be developed further and presented in GDA.
Relevant Legislation, Standards and Guidance
The guidance provided in this RO is based on ONR's Safety Assessment Principles (SAPs) (Ref. [4]) and Technical Assessment Guides (TAG). In particular the TAGs for Design Basis Analysis (NS-TAST-GD-006 Issue 5.1, Ref. [5]), Categorisation of Safety Functions and Classification of Structures and Components (NS-TAST-GD-094 Issue 2 Ref. [6]) and The Limits and Conditions of Nuclear Safety (NS-TAST-GD-035 Issue 7 Ref. 7). 
Regulatory Expectations
ONR expects a safety case for operations associated with the SFP and fuel route to be produced for the generic Rolls-Royce SMR design. In accordance with the SAPs, notably SAP SC.4 (Safety case characteristics) (Ref. [4]), ONR expects that the safety case for the spent fuel pool and fuel route should be accurate, objective and demonstrably complete for its intended purpose. 
In accordance with SAPs FA.4 to FA.9, ONR expects that appropriate design basis analysis (DBA) is included in the safety case to:
· Provide a robust demonstration of the fault tolerance of the engineering design and the effectiveness of the safety measures. 
· Analyse design basis fault sequences with appropriate tools and techniques, on a conservative basis to demonstrate that consequences are ALARP;
· Provide a clear and auditable linking of initiating faults, fault sequences and safety measures; and 
· Provide an input into the safety classification and the engineering requirements for systems, structures and components (SSC) performing a safety function; the limits and conditions for safe operation; and the identification of requirements for operator actions.

As such appropriate analysis and design substantiation should be provided as evidence to support any claims made on SSC performance.
ONR also expects that the RP’s methodology for safety function categorisation and safety measure classification (Ref. [8]) is applied to all safety functions and SSCs associated with the SFP and fuel route operations, to meet the expectations of SAPs EKP.4, EKP.5, and ECS.1 to ECS.3. 
Furthermore, the safety case should cover all modes of operation, ranging from the SFP being isolated from the reactor, through to hydraulic connection to the SFP and the reactor being fully defueled. 
The purpose of this Regulatory Observation is for the RP to define the scope of its SFP and fuel route safety case to be incorporated into future revisions of the Environment, Safety, Security and Safeguards (E3S) Case [9], and provide confidence that it will be delivered on timescales that allow for a meaningful assessment in GDA.
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Regulatory Observation Actions and Resolution Plan
RO-RRSMR-007.A1 – Scope of SFP and Fuel Route Safety Case
In response to this Regulatory Observation Action, Rolls-Royce SMR Ltd should clearly identify the scope of the SFP and fuel route safety case for GDA, in terms of:
· Physical layout of relevant SSCs,
· Operational states,
· System boundaries,
· Refuelling and outage operations (including mechanical sequencing),
· Import and export of fresh and irradiated fuel, respectively.
Links and interfaces with other aspects of the E3S Case will need to be identified.
RO-RRSMR-007.A1 – Resolution Plan
The Basis of Safety Case - Fuel Route document will provide an overview of the fuel route operations within scope and summarise the safety aspects of the Structures, Systems and Components (SSCs) delivering functions to carry out those operations. The document will capture the high-level safety claims on the fuel route, articulate arguments and refer to the underpinning Tier 2 and Tier 3 evidence within the E3S Case. Links to E3S Case Tier 1 chapters to explain the fuel route relevance and importance within the overall E3S Case will also be captured. Where underpinning evidence will not be available within GDA timescales, the Basis of Safety Case - Fuel Route document will provide justification demonstrating that the associated risk is understood, appropriately managed and does not compromise the adequacy of the safety case for GDA.
At Tier 1, Version 3 of Chapter 3: E3S Objectives and Design Rules for SSCs [1] (section 3.1.6.2.3) provides a high-level overview of the fuel route operations and how the Fundamental Safety Functions are achieved during fuel route operations across the Deference in Depth levels. Version 3 of Chapter 9A: Auxiliary Systems [2] (section 9A.1) present the high-level E3S claims placed on the fuel route SSCs, articulates the arguments and summarises the underpinning Tier 2 and Tier 3 evidence. Chapter 9A includes the safety design basis for the fuel route SSC and how the design definition of the SSCs ensures safety functions can be delivered in line with the E3S design principles. Version 3 of Chapter 15: Safety Analysis [3]) summarises the safety analysis of the identified SFP and fuel handling faults. Version 4 and 5 of the E3S Case will be issued within GDA as per the E3S Scope and Submission plan [4] and will build on the arguments and evidence presented in Version 3 to include the full scope of GDA submission. Whilst the E3S Case Tier 1 documents combined (especially chapters 3, 9A and 15) and supporting Tier 2 and 3 documents provide the entirety of the fuel route case, for clarity it is deemed useful to summarise the relevant information within a single document (Basis of Safety Case - Fuel Route) which covers the fuel route safety case holistically.  
The Basis of Safety Case - Fuel Route will cover the following aspects:
· Basic Design Rules and approach for the Fuel Route Safety Case.
· Fuel Route Safety case by activity.
· Fuel Route Safety case by fault type.
· Fuel Route Safety case by Fundamental Safety Functions.
· Fuel Route System / Component Safety Justification.
· Fuel Route areas of novelty.
· ALARP summary.
All anticipated duty operations important to safety associated with the following are considered within scope fuel route safety case:
· New fuel import.
· Fuel storage and maintenance.
· Transfer of fuel (within the Fuelling Block and associated pools, from Fuelling Block to Containment, and within Containment and associated pools).
· In-containment refuelling activities
· Including core loading, IHP and RPV internals lift.
· Cask loading and cask export.
· Interim Dry Storage.
Whilst the scope of the fuel route safety case is primarily focussed on the transfer, handling and storage of fuel, the scope also includes other duty operations or anticipated EMIT activities which have the potential to pose an E3S risk. Such activities include the handling of non-radioactive equipment in the vicinity of stored fuel, or in the vicinity of SSC which provide a nuclear safety function during the transfer, handling and storage of fuel (e.g. pool cooling systems). Fault scenarios which may occur during these duty operations are included within scope of the E3S Case, as are safety measures (and associated SSC) that are claimed in response to those faults. 
The fuel route SSCs are defined as those performing a function to deliver the anticipated operations. The table below provides a list of fuel route SSC and final GDA Tier 2 and Tier 3 deliverables relevant to this RO. A full list of fuel route deliverables and their GDA maturity scope is provided in the Mechanical Engineering Deliverable Document [5].
[bookmark: _Ref227779468][bookmark: _Ref227779461]Table 1: Fuel Route Systems and MHE Deliverables
	Handling of Nuclear Equipment
	Deliverables

	New Fuel Receipt and Inspection Area [FAA]
	System Design Description (Issue 1 to be submitted on 31/07/26) 
System Design Specifications (Issue 1 to be submitted on 31/07/26)
Mechanical Sequence Diagrams (Issue 1 to be submitted on 31/07/26)
New Fuel Unpacking Location Decision [6]

	Spent Fuel Storage [FAB]
	System Design Description (SMR0004846 Issue 4 to be submitted on 07/07/26)
System Design Specification) [7]
Mechanical Sequence Diagrams [8]
Design Scheme/Drawing Pack [9]

	Refuelling Cavity [FAE]
	System Design Description (Issue 1 on 31/07/26)
System Design Specification (Issue 1 to be submitted on 31/07/26) 
Mechanical Sequence Diagrams [FAE/FAF] (Issue 1 to be submitted on 10/09/26) 
[FAE/FAF] Fuel Handling Pool Elevations Resubmission (SMR0015687 Issue 3 to be submitted on 25/09/26)
[FAE/FAF] IHP Cable Bridge Strategy Resubmission [10]
Refuelling Cavity Floor Decision Record [11]

	Refuelling Pool [FAF]
	System Design Description (SMR0004779 Issue 3 on 31/07/26)
System Design Specification (Issue 1 to be submitted on 31/07/26) 
[FAE/FAF] Personnel Access Revisit Resubmission [12]
[FAE/FAF] Equipment Layout Revisit Resubmission [13]
[FAE/FAF] Design Scheme/Drawing Pack Resubmission (to be submitted on 10/09/26)

	Fuel Pool Cooling [FAK]
	System Design Description [14]
System Design Specification [15]

	Fuel Pool Purification [FAL]
	System Design Description [16]
System Design Specification [17]

	Fuel Pool Venting [FAN]
	No planned submissions, overview of SSC provided in Chapter 9A

	Fuel Pool Supply [FAT]
	System Design Description [18]
System Design Specification [19]    

	Fuel Inspection, Repair and Cleaning [FBA]
	System Design Description [20]

	Cask Loading [FCD]
	System Design Description (Issue 1 to be submitted on 27/11/26)
System Design Specification (Issue 1 on to be submitted on 27/11/26)
Mechanical Sequence Diagrams (Issue 1 on to be submitted on 27/11/26)
Design Scheme/Drawing Pack (Issue 1 on to be submitted on 27/11/26)
Cask Loading System [FCD] Antechamber Architecture Decision [21]

	Polar Crane [PT1315] 
	Design Definition Reports (SMR0026358 Issue 2 to be submitted on 17/12/2026)
Requirements Specification [22]
Through Life Activities Definition [23]
Lifecycle Risk Assessment  [24]

	Reactor Pressure Vessel Internals Lifting Frame [PT5] 
	Design Definition Reports (Issue 1 to be submitted on 17/12/2026)
Requirements Specification [25]
Through Life Activities Definition [26]
Lifecycle Risk Assessment [27]

	Fuel Handling Machines [PT13 & PT14] 
	Design Definition Report [PT13 & PT14] (SMR0025088 Issue 2 to be submitted on 17/12/2026)

Requirements Specification [PT13] [28]
Through Life Activities Definition [PT13] [29]
Lifecycle Risk Assessment [PT13] [30]

Requirements Specification [PT14] [31]
Through Life Activities Definition [PT14] [32]
Lifecycle Risk Assessment [PT14] [33]

	Fuel Transfer System Mechanical Handling [PT15] 
	Design Definition Report (SMR0008508 Issue 2 to be submitted on 17/12/2026) 
Requirements Specification [34]
Through Life Activities Definition [35]
Lifecycle Risk Assessment [36]

	MPC Lid Handler [PT19] 
	Design Definition Report (Issue 1 to be submitted on 17/12/2026) 

	Spent Fuel Cask Conveying System [PT17] 
	Design Definition Report (Issue 1 to be submitted on 17/12/2026) 

	Spent Fuel Pool Overhead Crane [PT18] 

	Design Definition Report (Issue 1 to be submitted on 17/12/2026)
Requirements Specification [37]
Through Life Activities Definition [38]
Lifecycle Risk Assessment [39]

	New Fuel Elevator [PT16]
	Design Definition Report (Issue 1 to be submitted on 17/12/2026)
Requirements Specification [40]
Through Life Activities Definition [41]
Lifecycle Risk Assessment [42]

	External Dry Storage of Filled Casks [FDB]
	System Design Description [43] 

	Tools and Erection System for Reactor Vessel (including closure head) [FJA]
	No planned submissions, overview of SSC provided in Chapter 9A 

	Tools and Erection System for Reactor Vessel Internals [FJB]
	No planned submissions, overview of SSC provided in Chapter 9A 

	In-Service Inspection System for the Reactor Vessel (and closure head) [FJC]
	No planned submissions, overview of SSC provided in Chapter 9A 

	In-Service Inspection System For Reactor Vessel Internals [FJD]
	No planned submissions, overview of SSC provided in Chapter 9A 

	Component Decontamination [FKA]
	No planned submissions, overview of SSC provided in Chapter 9A 

	Fuel Handling Decontamination [FKB]
	No planned submissions, overview of SSC provided in Chapter 9A 


System boundaries and operational states (modes 1-6B) of the above SSCs will be summarised in the Fuel Route Basis of Safety Case. The System Design Descriptions (SDDs) of the fuel route SSCs provide a detailed system description including system design basis, interfaces and operations. The Mechanical Handling Equipment Design Definition Reports (MHE DDRs) provide detail on key functional and key non-functional requirements of the fuel route MHE, describe the concept design and principles of operation. Table 1 provides a full listing of the relevant Tier 2 and 3 documentation submitted and that is yet to be submitted for the fuel route SSCs in GDA, including System Design Specifications (SDS), MSD, Through Life Activities (TLA) Definitions, Lifecycle Risk Assessment (LRA) which will be described under Action 3.  
The layout of the fuel SSCs within each system is described in the relevant SDDs and DDRs, with a consolidated overview to be provided in the Basis of Safety Case - Fuel Route document. The Layout Substantiation Reports will provide a detailed description of the plant layout at the Reactor Island level and for each of the Reactor Island blocks. These reports will explain how the SSC is integrated to comply with the applicable requirements, codes and standards, and will provide evidence of substantiation against layout-related claims in the E3S Case. The layout deliverables (to be issued in 17/12/2026, as per the Generic E3S Case Scope and Deliverable Document – Layout and Modularisation [44]) covering the fuel route SSCs are:
· Containment Layout Substantiation Report. 
· Fuelling Block Layout Substantiation Report.
· Fluids Block Layout Substantiation Report. 
· Reactor Island Architectural and Layout Substantiation Report. 
The RD10 Reactor Island Layout Change document [45] defines the RD10 layout including the adoption of an immersion system for spent fuel cask loading. The Fuelling Block Cask Route Decision Record [46] provides further ALARP and BAT justification. 

As some submissions identified in Table 1 and the Layout Substantiation Reports are scheduled for delivery in the latter part of 2026. regular KIT or Level 4 meetings will be held throughout 2026 as appropriate to provide ongoing updates on progress against RO-007. 

Whilst the submissions identified in Table 1 will provide the detailed Tier 2 and Tier 3 evidence supporting the design substantiation of the SFP and fuel route SSCs, the primary submission to address this action is the Basis of Safety Case - Fuel Route. The first issue of the Basis of Safety Case - Fuel Route will be shared in August 2026 and will present a clear and coherent articulation of the fuel route safety case, including the full scope of claims and arguments.. Issue 2 of the Basis of Safety Case - Fuel Route will then be issued in December 2026 to incorporate further design and analysis maturity within the scope of GDA. 

RO-RRSMR-007.A2 – DBA for the SFP and Fuel Route
In response to this Regulatory Observation Action, Rolls-Royce SMR Ltd should produce a demonstration of the fault tolerance of the design for all design basis initiating events occurring within the SFP and the fuel route. 
For each initiating fault within the design basis, the relevant design basis fault sequences should be identified and appropriate analysis (whether that be simple logical arguments, basic calculations or more detailed analysis) be performed on a conservative basis to demonstrate that consequences are ALARP.
All design basis faults should be identified through a systematic process and captured on the fault schedule, along with the SSCs (including any operator actions) which protect against those faults.
The effectiveness of identified SSCs should be demonstrated through arguments, basic calculations or more detailed analysis as appropriate. Any analysis should use bounding initial conditions, appropriate conservatism in assumptions and worst case plant configuration, with the appropriate criteria met and substantiation of the chosen analysis methods provided. Appropriate deterministic methodologies should be applied. This includes demonstration of diversity, tolerance to single failures, consideration of maintenance assumptions and appropriate conservatism.
RO-RRSMR-007.A2 – Resolution Plan
Fault tolerance of the design to design basis initiating events occurring in the SFP and fuel handling is demonstrated following the Deterministic Safety Assessment Methodology [47]. The deterministic safety assessment method is being undertaken using the same systematic approach as for reactor faults: hazard identification through techniques such as Hazard and Operability Studies (HAZOPs) and Failure Modes and Effects Analysis (FMEA), definition of Postulated Initiating Event (PIEs) and derivation of IEFs, fault schedule assessment, deterministic analysis, human factors allocation of function, radiation protection assessments, conventional health and safety assessments. 
A number of hazard identification exercises (HAZOP and SWIFT) have been conducted to identify fuel route hazards. Version 10 of the Hazard Log submitted on 25/09/25 lists the hazard studies performed on the fuel route and references to underpinning HAZOP reports, which include: New Fuel Receipt and Inspection [FAA]; RI Component decontamination system [FKA]; Out of containment Mechanical Handling [FCL]; In-Containment Overhead crane [PT2]; Fuel Route Outside of Containment Criticality; Faulted Fuel Pool Cooling [FA02]; Fuel Pool Boil Off [FA01] and Fuel Pool Venting System [FAN]. The Hazard Log, which will be updated on 08/10/2026 to list more hazards as the hazard identification studies continue. Planned HAZOPs on fuel route to be included in the updated Hazard Log include: Cask Loading review, Spent Fuel Pool Utilisation and Maintenance, Interconnected Refuelling Route, Refuelling Pool [FAF] and Refuelling Cavity [FAE], Fuel Handling in Containment Fuel Pool Cooling System [FAK], Fuel Pool Cooling/ Purification /Transfer System, Fuel Pool Purification System and Fuel Pool Supply System, Fuel Assembly Cleaning, Fuel Transfer, Dry Cask Storage.
PIEs are systematically and comprehensively defined in accordance with the E3S Principles and the DSA methodology. The faults for fuel handling are all centred around failures or events that lead to damage to fuel assemblies, pools and cavities where assemblies are stored or handled, or structures supporting fuel assemblies leading to criticality events and / or release of radioactive material. The fuel handling and SFP PIEs are defined in the Definition of Postulated Initiating Events report [48]. The process being followed ensures that the PIEs are identified in a structured and systematic way, to ensure a complete list of credible fuel route PIEs is defined. The high-level safety functions are defined against all PIEs and allocated to safety measures in the Fault Schedule. The final GDA issue to the PIE Definition report and the Fault Schedule will be submitted on 12/11/2026 and will integrate the updated Hazard Log. Internal Hazard faults and measures will be covered in Issue 3 of the Internal Hazards Schedule.
Internal Hazards Schedule [49] demonstrates how internal hazards PIEs can progress into faults by identifying hazard-fault progressions. The document also highlights the safety measures available, assumed claims, available hazard protection, substantiation, risk reduction measures, design risks and further optioneering required. The Internal Hazards Schedule includes fuel handling hazards arising from collision and misalignment during transfer, dropped fuel assemblies, inadequate cooling or loss of shielding, and human factors. It also covers hazards affecting the integrity and safety functions of the spent fuel pool, as well as hazards arising from cask handling during handling, storage or transport. The final GDA issue of the Internal Hazards Schedule (Issue 3), planned for submission on 06/08/2026, will use the DRP5 baseline design. 
At DRP 4 relevant PIEs and expected plant states, including those for fuel handling faults are described in E3S Case Chapter 15 [9]. Chapter 15 sections 15.5.6 (SFP faults) and 15.5.7 (fuel handling faults) summarise the performance analysis of the SFP, including a description of fault categorisation, bounding fault identification, acceptance criteria, analysis methodology and results at DRP 4.
Fuel route safety measures are assigned to deliver safety functions against the credible PIEs. The following safety measures are claimed against fuel route PIEs:
· Fuel Pool Boil Off.
· Faulted Fuel Pool Cooling.
· Duty Fuel Pool Cooling.
· Dry Cask Safety Measures.
· Shipping Container Safety Measures. 
· SMAUG & SMUG Safety Measures. 
· Fuelling block Control of Reactivity (CoR) Safety Measures. 
· Core Loading CoR Safety Measure. 
· Rod Stay CoR Safety Measure.
· Neutron Flux Trip CoR Safety Measure. 
· Fuelling Block Control of Radiation Exposure (CoRE) Safety Measure.
· Core Refuelling CoRE Safety Measure.
Safety Measure Design Descriptions (SMDDSs) for the fuel route safety measure be issued in GDA and submitted as per Table 2. The SFP safety measure SMDDs in scope of GDA have already been issued [50]. 
The SMDDs will describe how the design definition delivers the allocated safety functions against the credible PIEs and demonstrate alignment with the E3S Design Principles, including E3S classification, diversity, tolerance to single failures, human factors. The operator actions and SSCs that comprise each of the safety measure will be identified. The SMDDs will also provide the safety justification for the claimed safety measures, demonstrating how the design can deliver its allocated safety functions and meet the associated performance requirements. This justification will be supported by summaries of the key outcomes from the underpinning safety analyses, including:
· Criticality analysis for normal operation and fault conditions captured in Ex-Core Criticality Assessment (SMR0027309 Issue 3 to be submitted on 27/08/26) and In-Core Criticality Assessment (SMR0005981 Issue 5 to be submitted on 5/11/26).
· Radiological consequence assessment captured in the Design Basis Radiological Consequences Analysis Summary (SMR0015724 Issue 2 to submitted on 17/12/26).
· Shielding dose calculations captured in Radiation Shielding Topic Report (SMR0008778	 Issue 2 to submitted on 26/11/26) and Dose Uptake Assessment for Fuel Handling Operations on RR SMR (SMR0005983 Issue 4 to be submitted on 02/11/26).
· Probabilistic safety assessment captured in PSA Main Report (SMR0008550 Issue 4 10/12/26) and PSA Assessment of Limitation (SMR0008732 Issue 3 to submitted on 10/12/26).
Performance analysis required to support the safety measure substantiation will also be captured in the SMDDs for key bounding cases. Where performance analysis is not available within GDA to substantiate safety measure definition / delivery of function, it will be justified within the case why this is considered low risk, either within the relevant SMDD or directly within the Basis of Safety Case - Fuel Route report.
The Basis of Safety Case - Fuel Route will present an overview and safety justification for the fuel route safety measures in a single document and include an ALARP summary. An overview of the credible PIEs and the safety measures that deliver the Fundamental Safety Functions against each PIE will be presented in the first issue the document. 
The key submissions against this action are: 
· Basis of Safety Case - Fuel Route.
· Fuel Pool Heat Removal [FA01] [FA02] Safety Measures SDD [50].
· Dry Cask Safety Measures SMDD. 
· Shipping Container Safety Measures SMDD.
· SMAUG & SMUG Safety Measures SMDD.
· Fuelling block CoR Safety Measures SMDD.
· Core Loading CoR Safety Measure SMDD.
· Rod Stay CoR Safety Measure SMDD Neutron Flux Trip CoR Safety Measure SMDD.
· Neutron Flux Trip CoR Safety Measure SMDD.
· Fuelling Block CoRE Safety Measure SMDD.
· Core Refuelling CoRE Safety Measure SMDD.
RO-RRSMR-007.A3 – Substantiation of SSCs Claimed to Protect against DBA Faults in the SFP and Fuel Route
In response to this Regulatory Observation Action, Rolls-Royce SMR Ltd should provide suitable and sufficient substantiation of SCCs claimed to protect against DBA faults. 
ONR expects the RP to demonstrate: 
· SSCs claimed to protect against DBA faults are clearly identified with nuclear safety performance requirements. This includes water level measurements, alarms, human actions, claimed safety measures in response to a fault etc.;
· The RP’s categorisation and classification methodology has been appropriately applied to the SSCs identified as important to safety; 
· SSCs important to safety have been designed to the appropriate codes and standards with consideration of relevant good practice; and
· SSCs important to safety can be appropriately manufactured, factory assembled, quality controlled and assured, installed at site, commissioned, inspected, maintained and tested.
RO-RRSMR-007.A3 – Resolution Plan
Safety functions identified in the Fault Schedule are translated into safety functional requirements, managed in DOORS and exported into SDS documents. SDS documents for key fuel route SSCs are listed in Table 1. The SDS documents also capture the performance requirements derived through DSA. The derivation and these safety functional requirements will be described within the Basis of Safety Case - Fuel Route document. 
The safety functions are categorised in accordance with the E3S Categorisation and Classification Methodology [51]. The assigned safety function categorisation is subsequently used to determine the safety classification of the SSCs that deliver those functions. The SSC classification defines the applicable design requirements and the codes and standards to which the SSCs are designed, manufactured, constructed, installed, commissioned, quality assured, inspected, maintained and tested, with progressively more onerous requirements applied to higher classified SSCs.
The RI Mechanical Handling Codes and Standards [52] report presents the legislation, guidance, codes and standards utilised for the design of the RI mechanical handling equipment. The MHE Design Philosophy (Issue 1 to be submitted 17/12/2026) will present the generic approach to the application of legislation, codes and standards to MHE. The MHE DDRs (listed in Table 1) will reference the MHE Design Philosophy and provide additional justification if the approach taken specific to the subject MHE(s) of a DDR is different to the Philosophy.
Reactor Island Mechanical Handling Schedule [53] is a consolidated register of all mechanical handling equipment in Reactor Island including MHE within the scope of the fuel route with handling route start and end location, handling operation frequency and duration and the power plant status. The Impact Energies for Containment Dropped Load Calculations [54] and Energies for Fuelling Block Dropped Load Calculations [55] documents define conservative bounding impact energies for credible dropped load initiating events during fuel route and refuelling operations and provide the analytical inputs used in structural integrity assessments. 
Preliminary TLAs and LRAs are issued for key fuel route MHE, and listed under Action 1, demonstrating that the equipment can be credibly supported throughout the lifecycle, including manufacture, installation, commissioning, inspection, maintenance and testing. Each MHE TLA contains the tabulated definition of the through-life EMIT activities required of that MHE. Each MHE LRA comprises the assessment of key conventional and safety hazards associated with the full lifecycle of that MHE.
Substantiation that SSCs are capable of delivering their claimed safety‑categorised functions under design basis fault conditions is provided through a combination of deterministic safety analysis, engineering assessment (including against Relevant Good Practice (RGP) and Operating Experience (OPEX)) and application of appropriate codes and standards. The resulting evidence is summarised and referenced within the relevant SDDs, DDRs and underpinning safety analysis documentation.
The Fuel Route SSCs claimed to deliver safety functions will be presented in the Basis of Safety Case - Fuel Route. Justification of the high-level systems will also be presentd the Basis of Safety Case - Fuel Route with clear signposting to the underpinning SDDs, SDSs and DDRs.
Key submissions against this action are the Basis of Safety Case - Fuel Route and the SDDs, SDSs and DDRs listed in Table 1.
RO-RRSMR-007.A4 – Present the Safety Justification for the SFP and Fuel Route 
In response to this Regulatory Observation Action, the RP should produce a suitable and sufficient safety case for faults arising in the SFP and fuel route.  
The safety demonstration should clearly articulate the claims, arguments and evidence which justify the design of SSCs in the SFP and fuel route.  
ONR expects that an adequate safety case will identify areas of highest radiological risk, identify constraints on the SFP and fuel route design solution resulting from other aspects of the Rolls-Royce SMR design, consider RGP, and demonstrate that the risks associated with the Rolls-Royce SMR design are reduced ALARP. 
RO-RRSMR-007.A4 – Resolution Plan
The safety justification for the fuel route will be presented through a dedicated Basis of Safety Case - Fuel Route, which will provide a coherent, standalone summary of the fuel route safety case while signposting to detailed supporting evidence. This recognises that the case for the fuel route is spread among many chapters and documents.
High-level claims on the fuel route are made across Tier 1 E3S Case chapters, including Chapter 3 (E3S Objectives and Design Rules), Chapter 9A (Auxiliary Systems), Chapter 15 (Safety Analysis), Chapter 16 (Operating Limits and Conditions), Chapter 18 (Human Factors Engineering), Chapter 20 (Chemistry) and Chapter 24 (ALARP), with interfacing support from Chapters 7 (C&I), 8 (Electrical Systems) and 23 (Structural Integrity). Together, these chapters establish the safety claims and arguments addressing fault protection, system performance, human actions and risk reduction. The Tier 1 claims are underpinned by Tier 2 and Tier 3 E3S Case documentation, providing detailed evidence including hazard identification outputs, fault analysis, SSC categorisation and classification substantiation, design justification against codes and standards, human factors analysis ALARP demonstrations.  
The Basis of Safety Case - Fuel Route document will provide a coherent and integrated safety justification for the fuel route by consolidating the safety claims made across the Tier 1 E3S chapters and clearly articulating the supporting arguments and linkages to Tier 2 and Tier 3 evidence. The report also will demonstrate how design provisions, deterministic safety analysis, and human factors considerations collectively substantiate the delivery of claimed safety functions across all relevant operating states. It will identify and explain key interfaces and dependencies between fuel route SSCs, describe how design basis faults are prevented or mitigated, and provide a clear justification that the resulting radiological risks are adequately controlled and reduced ALARP.
The Basis of Safety Case - Fuel Route is the key submission against this action.
Schedule
[image: ]
Figure 1 presents the schedule of activities to support resolution of RO-RRSMR-007.
Figure 1: Schedule of Resolution Activities
Impacted Submissions
Table 2 list the new submissions on the Master Document Submission List (MDSL) that will be impacted through resolution of this RO, and how they will be impacted. 
[bookmark: _Ref233878737]Table 2: New MDSL Submissions
	New Submission
	Impact
	Submission Date

	Basis of Safety Case - Fuel Route, Doc ID TBD, Issue 1
	Standalone summary of the fuel route safety case, including scope, operating states, credible PIEs, the safety measures claimed to deliver the Fundamental Safety Functions, and an ALARP summary, with signposting to Tier 2/3 underpinning documents, as well as Tier 1 chapters
Issue 1 will focus on providing the full scope of claims and arguments of the fuel route safety case 
Key submission to close out Action 1, 2, 3 and 4
	27 August 2026

	Basis of Safety Case - Fuel Route, Doc ID TBD, Issue 2
	Issue 2 will focus on incorporating the full scope of fuel route GDA submissions issued
Key submission to close out Action 1, 2, 3 and 4
	18 December 2026

	In-Containment Polar Crane [PT1315] Design Definition Report, SMR0026358 Issue 2
	Defines the MHE design and how it delivers key requirements, as well as equipment operation and layout

Key submissions to close out Action 3

	17 December 2026


	Design Definition Report for the Reactor Pressure Vessel Internals Lifting Frame [PT5], Doc ID TBD, Issue 1
	
	

	Design Definition Report for the In Containment Fuel Handling Machine [PT13] and Spent Fuel Pool Fuel Handling Machine [PT14], SMR0025088 Issue 2
	
	

	Design Definition Report for Fuel Transfer System Mechanical Handling [PT15], SMR0008508 Issue 2
	
	

	Design Definition Report for MPC Lid Handler [PT19], Doc ID TBD, Issue 1
	
	

	Design Definition Report for Spent Fuel Cask Conveying System [PT17] DDR, Doc ID TBD, Issue 1
	
	

	Design Definition Report for Spent Fuel Pool Overhead Crane [PT18], Doc ID TBD, Issue 1
	
	

	Design Definition Report for New Fuel Elevator [PT16], Doc ID TBD, Issue 1
	
	

	Reactor Island Mechanical Handling Schedule, SMR0008183, Issue TBD
	Provides the consolidated list of Reactor Island fuel-route MHE handling operations (start/end points, plant state, frequency/duration) used to support identification/substantiation of credible handling fault scenarios

	17 December 2026

	Containment Dropped Load Calculations Issue TBD
	Derives impact energies for credible dropped-load initiating events during fuel handling
	17 December 2026


	Energies for Fuelling Block Dropped Load Calculations Issue TBD

	
	

	Dry Cask Safety Measures Safety Measure Design Description
	Provide the design description of the safety measures and justification the safety measures can deliver their allocated safety functions

Key submissions to close out Action 2
	17 December 2026


	Shipping Container Safety Measures Safety Measure Design Description
	
	

	SMAUG & SMUG Safety Measures Safety Measure Design Description
	
	

	Fuelling Block CoR Safety Measures Safety Measure Design Description
	
	

	Core Loading CoR Safety Measure Safety Measure Design Description
	
	

	Rod Stay CoR Safety Measure Safety Measure Design Description
	
	

	Neutron Flux Trip CoR Safety Measure Safety Measure Design Description
	
	

	Fuelling Block CoRE Safety Measure Safety Measure Design Description
	
	

	Core Refuelling CoRE Safety Measures Safety Measure Design Description
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