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Regulatory Observation
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.
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.
Rolls-Royce SMR Ltd. Resolution Plan RO-RRSMR-007.A1
The entry point for the safety case, for all areas, is the Fault Schedule [#Ref]. This includes for the SFP and fuel route. The Fault Schedule lists the postulated initiating events under each category (e.g. Mechanical Handling), and identifies the safety functions which need to be maintained, and the safety measures which deliver them. The Safety Measure Design Descriptions (SMDDs) then identify the SSC which deliver the safety measures, in addition to the Low Level Safety Function Decomposition report [#Ref], which presents this in a single report.
The SMDDs provide references to the System Design Descriptions (SDDs), which provide the design definition of the systems that deliver the safety functions. In addition, references are provided to System Design Descriptions (SDSs), System Verification Strategies, and other detailed design documentation.
For the fuel route and SFP SSC, the engineering documentation discusses:
· The physical layout of the SSCs
· Operational states in which the SSCs are used
· The system boundaries
· Refuelling and outage operations (including mechanical sequencing)
· Information about import and export of fresh and irradiated fuel
The “Impacted Submissions” section of this resolution plan provides a listing of this Tier 2 and Tier 3 engineering documentation, with a mapping of which documents cover the information listed above for which SSC. This covers the following key aspects of the fuel route and SFP design:
· New Fuel Import
· Fuel Storage and Maintenance (including SFP)
· Transfer of Fuel Between Fuelling Block and Containment
· In-Containment Refuelling
· Cask Loading and Export
The table in the “Impacted Submissions” section also provides the links and interfaces to other aspects of the E3S case, i.e. the Fault Schedule and the Tier 1 chapters.
The following is out-of-scope of GDA, but will be developed later in the programme:
· FAA – New Fuel Receipt Area: Generic Design will not select a new fuel transport container supplier, but will specify bounding requirements and demonstrate feasibility of safely accommodating available container designs.

· FAB – Spent Fuel Pool: RR SMR Generic Design enables fuel storage for up to 9 cycles of operation prior to cask loading. Actual storage time for fuel in the SFP is expected to vary between 3 and 10 years but is dependent on the cask technology selected and the loading strategy of the site licensee.

· FCD – Cask Loading: Generic Design will not select a spent fuel cask supplier, but will specify bounding requirements and demonstrate feasibility of safely accommodating available cask designs.

· FDB – Spent Fuel Interim Storage: Much of the FDB design definition is expected to be site / licensee specific: Including, exact cask type and transfer facilities required between the multi-purpose canister (MPC) between different cask types, storage position (vertical / horizontal), building structure.

· Polar Crane Safety Measures: Whilst RR SMR have selected design features on the polar crane to deliver the FC01 safety measures, the detailed design of how these features will be implemented may be dependent on selected crane supplier, which is considered detail design post-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 caluclations 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.
Rolls-Royce SMR Ltd. Resolution Plan RO-RRSMR-007.A2
Fault tolerance of the design for design basis initiating events occurring in the SFP and fuel route will be demonstrated in the same way as for reactor faults. The deterministic safety assessment method is being undertaken using the same systematic approach: hazard identification through techniques such as HAZOP and FMEA, definition of PIEs and derivation of IEFs, fault schedule assessment, deterministic analysis, human factors allocation of function, radiation protection assessments, conventional health and safety assessments.
The PSA is being developed to include fuel route and spent fuel pool faults and SSC; these faults contribute to the derivation of PSA results for comparison against numerical targets.
A number of hazard identification exercises (HAZOP and SWIFT) have been conducted to identify fuel route hazards. These are listed in the Hazard Log [10], which will be updated in July 2025 and September 2025 to list more hazards as the hazard identification studies continue.
Fuel route PIEs are included in the PIE Definition report issue 5 [1] and assessed in the Fault Schedule version 8 [3], which will both be updated in October 2025. These PIEs are still being developed, however, it is considered that at the RD10 design reference in December 2025, the list of PIEs presented will be comprehensive. The process being followed ensures that the PIEs are identified in a structured and systematic way, to ensure completeness.
Safety measures against fuel route PIEs listed in the Fault Schedule [11] include:
· [FA01] – Fuel Pool Boil Off – Category A
· [FA02] – Faulted Fuel Pool Cooling – Category B
· [FA11] – Safe, Moderated, Absorber, Unrodded, Geometry (SMAUG) – Category A
· [FA12] - Safe, Moderated, Unrodded, Geometry (SMUG) - Category A
· This is not currently shown in the Fault Schedule, but will be included in the next version in October 2025.
· [FC01] – Polar Crane Safety Measures – Category A, B, and C
· [FC11] – Core Load Safety Measures – Category A and B
· [FC12] – Rod Stay – Category B
SSCs that deliver these safety functions will be listed in the relevant SMDDs and System Design Descriptions (SDDs) (listed under “Impacted Submissions” at the end of this resolution plan), and in the LLSF Decomposition report [4]. The current version lists SSC for the [FA01] and [FA02] safety measures. Decomposition for other SSCs will be presented in a future version of the LLSF Decomposition report. 
Work is ongoing to derive PIEs, identify safety measures, allocate safety functions to SSC and conduct initial fault analysis for cask loading faults, fuel import faults and faults on Class 3 cranes. This will be presented in future updates of DSA and Fault Studies documentation in October 2025, with further development beyond this.
Analysis has been undertaken to support design development and substantiation of safety functional requirements. This is referenced in the relevant SDDs and SMDDs listed under “Impacted Submissions”, and includes:
· Criticality analysis for normal operations and some fault conditions
· Stress analysis for certain fault conditions
· Thermal assessments for grace times
Tier 1 of the E3S case will summarise all performance analysis and methodologies conducted in respect of the SFP and fuel route faults. This will be presented in Chapter 15: Safety Analysis [5] sections 15.5.6 (SFP faults) and 15.5.7 (fuel route faults). 
At version 3 (August 2025), the E3S case will demonstrate a clear structure for how evidence from safety analysis, including the categories listed above, will feed into a series of claims and arguments that support the demonstration of the fundamental safety functions. The route map of this claims, arguments and evidence structure, including reference to relevant evidence documents, is being updated alongside Version 3 of the E3S case, and will be submitted as part of the E3S case on 28/08/25.
Not all the specified analysis will be completed in time to support version 3, further evidence will be presented in version 4 which will be reported within the claims and arguments structure set out in version 3.
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.
Rolls-Royce SMR Ltd. Resolution Plan RO-RRSMR-007.A3
Safety measures, and the SSC that deliver them, are designed to achieve the safety functions identified in the Fault Schedule [3], in accordance with the E3S Design Principles [6] and the Categorisation and Classification Methodology [8].
Requirements are placed on SSCs originating from a number of sources, including the E3S Design Principles and the Fault Schedule. These are managed in the DOORS database and exported into the SDS documents, which are listed under Action 1.
The SSCs claimed to provide the safety functions are identified through systems engineering and listed in the Low Level Safety Functions Decomposition Report [12].
The Classification Summary Report [11] provides the rationale for the selection of the safety classification of each safety measure and SSC. This will be updated in Q4 2025.
The SMDDs and SDDs listed under the resolution plan for Action 1 discuss the codes and standards that the SSCs which deliver safety functions should be designed to. As the design maturity develops, this will include demonstration that the SSC can be designed to meet those codes and standards. The SMDDs and SDDs will also address manufacturing, factory assembly, quality control and assurance, installation at site, commissioning, inspection, maintenance and testing.
In addition, the RI Mechanical Handling Codes and Standards report [9] presents the legislation, guidance, codes and standards to be utilised for the concept design of the RI mechanical handling equipment.
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. 
Rolls-Royce SMR Ltd. Resolution Plan RO-RRSMR-007.A4
The single document which will give an overview of the fuel route and SFP safety case is the Tier 1 E3S Case chapter for Safety Analysis: Chapter 15. In Version 3, on 28/08/25, the following sub-sections will be presented:
· Section 15.5.6: Analysis of Spent Fuel Pool Faults
· Section 15.5.7: Analysis of Fuel Handling faults
While these section are headed “Analysis of…”, they discuss relevant PIEs (with reference to the PIE Definition report and Fault Schedule), before discussing analysis conducted against the PIEs.
The safety case structure for the fuel route and SFP safety case is the same as that for reactor systems. The safety case will be presented across the following chapters:
· Chapter 3 – E3S Objectives and Design Rules for SSC
· Chapter 9A – Auxiliary Systems
· Chapter 15 – Safety Analysis
· Chapter 18 – Human Factors Engineering
· Chapter 20 – Chemistry
· Chapter 24 (ALARP), Chapter 28 (BAT), Chapter 32 (Security), Chapter 35 (Safeguards)
· Other interfacing chapters include Chapter 7 (C&I), Chapter 8 (Electrical Systems), Chapter 23 (Structural Integrity).
The top tier E3S Case chapters listed above will draw on Tier 2 and Tier 3 E3S case documents for evidence. The mapping of evidence against the top level E3S claims will be presented in the CAE route map, which will be updated and submitted as part of the submission of Version 3 of the E3S Case on 28/08/25. These Tier 2 and Tier 3 documents include those listed under the resolution plan for Action 1 of this RO.
RR SMR intend to hold cross-cutting Level 4 technical meetings over the period that submissions in support of resolution of this RO are submitted. This will enable RR SMR to demonstrate the developing depth of scope in the fuel route and SFP safety case, and support the signposting to relevant information in the Tier 2 and Tier 3 documentation.
Impacted Submissions
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The table overleaf shows which submissions will provide information to be used to resolve this RO. The submission dates in the table are correct on the date of issue of this resolution plan  as shown on the agreed Scope and Deliverables Plan for Mechanical Engineering, which presents the month of submission, with submissions generally being towards the end of the stated month. For the most up-to-date planned submission dates to the specific day, please refer to the E3S Case Deliverables Plan .
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	Action
	Sub-Action
	Tier 2 & Tier 3 Engineering Documentation
	E3S Case

	
	
	New Fuel Import
	Fuel Storage and Maintenance
	Transfer of Fuel Between Fuelling Block and Containment
	In-Containment Refuelling
	Cask Loading and Export
	

	Action 1 – Design Information
	a. Physical layout of relevant SSC
	New Fuel Receipt and Inspection Area System [FAA] SDD – Oct-25

	Safety Measure Design Description for the Fuel Pool Heat Removal [FA01] [FA02] Safety Measures – May-25
Reactor Island Mechanical Handling Design Summary Report – Aug-25
Spent Fuel Pool Storage and Cask Loading System [FAB] SDD issue 2 – Aug-25
Spent Fuel Pool [FAK] SDD – May-25
Fuel Pool Purification System and Fuel Pool Supply System [FAT] [FAL] SDD – May-25
Safety Measure with Absorber Unrodded Geometry [FA11] SMDD – Jul‑25
System Design Description for the External Storage of Dry Filled Casks [FDB] – 15/04/25 (SMR0009366/2)

	Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Fuel Pool System [FAF] SDD issue 2 – Oct-25

	Reactor Island Fuel Handling Machines Design Definition Report – Aug-25
Reactor Island In Containment Polar Crane Design Definition Report – Aug-25
Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Refuelling Cavity System [FAE] SDD issue 2 – Oct-25
Refuelling Pool System [FAF] SDD issue 2 – Oct-25
Core Loading Control of Reactivity [FC11] SMDD – Sep-25
Rod Stay [FC12] SMDD – Aug-25
	Design Definition Report for the System for the Conveyance of Fuel Assemblies/Internals within the Storage Areas [FCL] – Aug-25
Design Definition Report for the System for Conveyance of Fuel Assemblies/Internals within the Reactor Area [FCJ] – Aug-25
Reactor Island Mechanical Handling Design Summary Report – Aug-25
Spent Fuel Storage and Cask Loading System [FAB] SDD issue 2 – Aug-25
[FCD] Cask Loading SDD – Dec-25
	Chapter 6 – 28/08/25 – overview of SFP cooling systems
Chapter 9A – 28/08/25 – overview of design of fuel route systems

	
	b. Operational states
	New Fuel Receipt and Inspection Area System [FAA] SDD – Oct-25
Reactor Island Mechanical Handling Schedule – Feb-25
	Safety Measure Design Description for the Fuel Pool Heat Removal [FA01] [FA02] Safety Measures - May-25
Reactor Island Mechanical Handling Design Summary Report – Aug-25
Reactor Island Mechanical Handling Schedule – Feb-25
Spent Fuel Pool Storage and Cask Loading System [FAB] SDD – Aug-25
Spent Fuel Pool [FAK] SDD – May-25
Fuel Pool Purification System and Fuel Pool Supply System [FAT] [FAL] SDD – May-25
Safety Measure with Absorber Unrodded Geometry [FA11] SMDD – Jul-25
System Design Description for the External Storage of Dry Filled Casks [FDB] – 15/04/25 (SMR0009366/2)
	Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Reactor Island Mechanical Handling Schedule – Feb-25
Fuel Pool System [FAF] SDD issue 2 – Oct-25

	Reactor Island Fuel Handling Machines Design Definition Report – Aug-25
Reactor Island Polar Crane Design Definition Report – Aug-25
Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Refuelling Cavity System [FAE] SDD issue 2 – Oct-25
Refuelling Pool System [FAF] SDD issue 2 – Oct-25
Core Loading Control of Reactivity [FC11] SMDD – 30/09/25
Rod Stay [FC12] SMDD – Aug-25

	Design Definition Report for the System for the Conveyance of Fuel Assemblies/Internals within the Storage Areas [FCL] – Aug-25
Design Definition Report for the System for Conveyance of Fuel Assemblies/Internals within the Reactor Area [FCJ] – Aug-25
Reactor Island Mechanical Handling Design Summary Report – Aug-25
Spent Fuel Storage and Cask Loading System [FAB] SDD issue 2 – Aug-25
[FCD] Cask Loading SDD – Dec-25
	Chapter 6 – 28/08/25 – overview of SFP cooling systems
Chapter 9A – 28/08/25 – overview of design of fuel route systems

	
	c. System boundaries
	New Fuel Receipt and Inspection Area System [FAA] SDD – Oct-25

	Safety Measure Design Description for the Fuel Pool Heat Removal [FA01] [FA02] Safety Measures - May-25
Reactor Island Mechanical Handling Design Summary Report – Aug-25
Reactor Island Mechanical Handling Schedule – Feb-25
Spent Fuel Pool Storage and Cask Loading System [FAB] SDD – Aug-25
Spent Fuel Pool [FAK] SDD – May-25
Fuel Pool Purification System and Fuel Pool Supply System [FAT] [FAL] SDD – May-25
Safety Measure with Absorber Unrodded Geometry [FA11] SMDD – Jul-25
System Design Description for the External Storage of Dry Filled Casks [FDB] – Apr‑25 (SMR0009366/2)
	Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Fuel Pool System [FAF] SDD issue 2 – Oct-25

	Reactor Island Fuel Handling Machines Design Definition Report – Aug-25
Reactor Island Polar Crane Design Definition Report – Aug-25
Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Refuelling Cavity System [FAE] SDD issue 2 – Oct-25
Refuelling Pool System [FAF] SDD issue 2 – Oct-25
Core Loading Control of Reactivity [FC11] SMDD – Sep-25
Rod Stay [FC12] SMDD – Aug-25

	Design Definition Report for the System for the Conveyance of Fuel Assemblies/Internals within the Storage Areas [FCL] – Aug-25
Design Definition Report for the System for Conveyance of Fuel Assemblies/Internals within the Reactor Area [FCJ] – Aug-25
Reactor Island Mechanical Handling Design Summary Report – Aug-25
Spent Fuel Storage and Cask Loading System [FAB] SDD issue 2 – Aug-25
[FCD] Cask Loading SDD – Dec-25
	Chapter 6 – 28/08/25 – overview of SFP cooling systems
Chapter 9A – 28/08/25 – overview of design of fuel route systems

	
	d. Refuelling and outage operations (mechanical sequencing)
	New Fuel Receipt and Inspection Area System [FAA] SDD – Oct-25

	Safety Measure Design Description for the Fuel Pool Heat Removal [FA01] [FA02] Safety Measures - May-25
Reactor Island Mechanical Handling Design Summary Report – Aug-25
Spent Fuel Pool Storage and Cask Loading System [FAB] SDD – Aug-25
Safety Measure with Absorber Unrodded Geometry [FA11] SMDD – Jul-25
System Design Description for the External Storage of Dry Filled Casks [FDB] – Apr‑25 (SMR0009366/2)

	Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Design Definition Report for the System for conveyance of fuel assemblies / internals between reactor and storage areas [FCK] – Aug-25
Fuel Pool System [FAF] SDD issue 2 – Oct-25
Reactor Island Mechanical Handling Schedule – Feb-25

	Reactor Island Fuel Handling Machines Design Definition Report – Aug-25
Reactor Island Polar Crane Design Definition Report – Aug-25
Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Refuelling Cavity System [FAE] SDD issue 2 – Oct-25
Refuelling Pool System [FAF] SDD issue 2 – Oct-25
Core Loading Control of Reactivity [FC11] SMDD – Sep-25
Rod Stay [FC12] SMDD – Aug-25

	Design Definition Report for the System for the Conveyance of Fuel Assemblies/Internals within the Storage Areas [FCL] – Aug-25
Design Definition Report for the System for Conveyance of Fuel Assemblies/Internals within the Reactor Area [FCJ] – Aug-25
Reactor Island Mechanical Handling Design Summary Report – Aug-25
Spent Fuel Storage and Cask Loading System [FAB] SDD issue 2 – Aug-25
[FCD] Cask Loading SDD – Dec-25
	Chapter 9A – 28/08/25 – overview of design of fuel route systems

	
	e. Import and export of fresh and irradiated fuel
	New Fuel Receipt and Inspection Area System [FAA] SDD – Oct-25

	Safety Measure Design Description for the Fuel Pool Heat Removal [FA01] [FA02] Safety Measures - May-25
Reactor Island Mechanical Handling Design Summary Report – Aug-25
Spent Fuel Pool Storage and Cask Loading System [FAB] SDD – Aug-25
Spent Fuel Pool [FAK] SDD – May-25
Safety Measure with Absorber Unrodded Geometry [FA11] SMDD – Jul-25
System Design Description for the External Storage of Dry Filled Casks [FDB] – Apr‑25 (SMR0009366/2)

	Reactor Island Mechanical  Handling Design Summary Report – Aug-25

	Reactor Island Fuel Handling Machines Design Definition Report – Aug-25
Reactor Island Polar Crane Design Definition Report – Aug-25
Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Refuelling Cavity System [FAE] SDD issue 2 – Oct-25
Refuelling Pool System [FAF] SDD issue 2 – Oct-25
Core Loading Control of Reactivity [FC11] SMDD – Sep-25
Rod Stay [FC12] SMDD – Aug-25

	Design Definition Report for the System for the Conveyance of Fuel Assemblies/Internals within the Storage Areas [FCL] – Aug-25
Design Definition Report for the System for Conveyance of Fuel Assemblies/Internals within the Reactor Area [FCJ] – Aug-25
Reactor Island Mechanical Handling Design Summary Report – Aug-25
Spent Fuel Storage and Cask Loading System [FAB] SDD issue 2 – Aug-25
[FCD] Cask Loading SDD – Dec-25
	Chapter 9A – 28/08/25 – overview of design of fuel route systems

	Action 2 – Fault Tolerance
	a. For each PIE, identify design basis fault sequence and perform analysis
	See E3S case
	See E3S case
	See E3S case
	See E3S case
	See E3S case
	Chapter 3 – 28/08/25
Chapter 15 – 28/08/25
Hazard Log
PIE Definition
Fault Schedule
Radiological Consequences Analysis – summarised in Chapter 15 against the faults, with reference to RCA summary reports


	
	b. Identify design basis faults using a systematic process, use Fault Schedule, identify SSC which protect
	See E3S Case
	See E3S Case
	See E3S Case
	See E3S Case
	See E3S Case
	Chapter 3 – 28/08/25
Chapter 15 – 28/08/25
Hazard Log
PIE Definition
Fault Schedule
LLSF Decomposition

	
	c. Analysis of effectiveness of SSCs
	See 3a
	Verification Strategy for the [FA01] Safety Measure – Jun‑25 (SMR0024078/1)
Verification Strategy for the [FA02] Safety Measure – Jun‑25 (SMR0024080/1)
Verification Strategy for the Spent Fuel Pool Cooling, Purification and Supply Systems [FAK] [FAL] [FAT] – Jun‑25 (SMR0006089/3)

	See 3a
	See 3a
	See 3a
	Chapter 15

	Action 3 – Substantiation of SSC
	a. SSC claimed to protect, requirements on SSC
	New Fuel Receipt and Inspection Area System [FAA] SDD – Oct-25
New Fuel Receipt & Inspection Area [FAA] System Design Specification – Oct‑25
New Fuel Elevator [PT16] Requirements – Aug-25
Spent Fuel Pool Overhead Mechanical Handling Capability Requirements – Aug-25
Reactor Island Mechanical Handling Schedule – Feb-25
	Safety Measure Design Description for the Fuel Pool Heat Removal [FA01] [FA02] Safety Measures - May-25
Safety Measure Design Specification for the Fuel Pool Heat Removal [FA01] Safety Measure - May-25
Safety Measure Design Specification for the [FA02] Safety Measure - May-25
Spent Fuel Pool [FAK] Design Specification – May‑25
Spent Fuel Pool [FAK] SDD – May-25
Fuel Pool Purification System and Fuel Pool Supply System [FAT] [FAL] SDD – May-25
Fuel Pool Purification System [FAT] SDS – May-25
Fuel Pool Coolant Supply System [FAT] SDS – May-25
Fuel Storage [FAB] Requirements and Strategy – Jul-25
Safety Measure with Absorber Unrodded Geometry [FA11] SMDD – Jul‑25 
Safety Measure with Absorber Unrodded Geometry [FA11] System Design Description – Jul-25
Spent Fuel Pool Fuel Handling Machine [PT14] Requirements – Aug-25
System Design Description for the External Storage of Dry Filled Casks [FDB] – Apr-25 (SMR0009366/2)

	Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Fuel Pool System [FAF] SDD issue 2 – Oct-25
Reactor Island Mechanical Handling Schedule – Feb-25
Refuelling Pool [FAF] System Design Specification – Oct-25
In-containment Fuel Handling Machine (FHM)[PT13] Requirements – Aug-25
Fuel Transfer System (FTS) Mechanical Handling [PT15] Requirements – Aug-25
	Reactor Island Fuel Handling Machines Design Definition Report – Aug-25
Reactor Island Polar Crane Design Definition Report – Aug-25
Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Refuelling Cavity System [FAE] SDD issue 2 – Oct-25
Refuelling Pool System [FAF] SDD issue 2 – Oct-25
Reactor Island Mechanical Handling Schedule – Feb-25
Refuelling Cavity System [FAE] Design Specification – Oct-25
Refuelling Pool System [FAF] Design Specification – Oct-25
Core Loading Control of Reactivity [FC11] SMDD – Sep-25
Rod Stay [FC12] SMDD – Aug-25
Core Loading Control of Reactivity [FC11] Specification – Sep‑25
Rod Stay [FC12] Specification – Aug‑25
Polar Crane [PT315] Requirements – Aug-25
RPV Internals Lifting Frame [PT5] Requirements – Aug-25
In-Containment Fuel Handling Machine (FHM) [PT13] Requirements – Aug-25

	Design Definition Report for the System for the Conveyance of Fuel Assemblies/Internals within the Storage Areas [FCL] – Aug-25
Design Definition Report for the System for Conveyance of Fuel Assemblies/Internals within the Reactor Area [FCJ] – Aug-25
Reactor Island Mechanical Handling Design Summary Report – Aug-25
Spent Fuel Storage and Cask Loading System [FAB] SDD issue 2 – Aug-25
[FCD] Cask Loading SDD – Dec-25
[FCD] Cask Loading System Design Specification – Dec-25

	Chapter 6 & 9A – 28/08/25
LLSF Decomposition

	
	b. Application of Cat & Class
	New Fuel Receipt and Inspection Area System [FAA] SDD – Oct-25
Reactor Island Mechanical Handling Schedule – Feb-25

	Safety Measure Design Description for the Fuel Pool Heat Removal [FA01] [FA02] Safety Measures - May-25
Spent Fuel Pool [FAK] SDD – May-25
Fuel Pool Purification System and Fuel Pool Supply System [FAT] [FAL] SDD – May-25
Safety Measure with Absorber Unrodded Geometry [FA11] SMDD – Jul-25
System Design Description for the External Storage of Dry Filled Casks [FDB] – Apr-25 (SMR0009366/2)

	Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Fuel Pool System [FAF] SDD issue 2 – Oct-25
Reactor Island Mechanical Handling Schedule – Feb-25

	Reactor Island Fuel Handling Machines Design Definition Report – Aug-25
Reactor Island Polar Crane Design Definition Report – Aug-25
Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Refuelling Cavity System [FAE] SDD issue 2 – Oct-25
Refuelling Pool System [FAF] SDD issue 2 – Oct-25
Reactor Island Mechanical Handling Schedule – Feb-25
Core Loading Control of Reactivity [FC11] SMDD – Sep-25
Rod Stay [FC12] SMDD – Aug-25

	Design Definition Report for the System for the Conveyance of Fuel Assemblies/Internals within the Storage Areas [FCL] – Aug-25
Design Definition Report for the System for Conveyance of Fuel Assemblies/Internals within the Reactor Area [FCJ] – Aug-25
Reactor Island Mechanical Handling Design Summary Report – Aug-25
Spent Fuel Storage and Cask Loading System [FAB] SDD issue 2 – Aug-25
[FCD] Cask Loading SDD – Dec-25
	Chapter 3 – 28/08/25
Classification Summary report

	
	c. Application of codes and standards
	Reactor Island Mechanical Handling Codes and Standards – Feb-25

	Safety Measure Design Description for the Fuel Pool Heat Removal [FA01] [FA02] Safety Measures - May-25
Reactor Island Mechanical Handling Codes and Standards – Feb-25
Reactor Island Mechanical Handling Schedule – Feb-25
Spent Fuel Pool [FAK] SDD – May-25
Fuel Pool Purification System and Fuel Pool Supply System [FAT] [FAL] SDD – May-25
Safety Measure with Absorber Unrodded Geometry [FA11] SMDD – Jul‑25
System Design Description for the External Storage of Dry Filled Casks [FDB] – Apr-25 (SMR0009366/2)

	Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Fuel Pool System [FAF] SDD issue 2 – Oct-25
Reactor Island Mechanical Handling Codes and Standards – Feb-25
Reactor Island Mechanical Handling Schedule – Feb-25

	Reactor Island Fuel Handling Machines Design Definition Report – Aug-25
Reactor Island Polar Crane Design Definition Report – Aug-25
Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Refuelling Cavity System [FAE] SDD issue 2 – Oct-25
Refuelling Pool System [FAF] SDD issue 2 – Oct-25
Reactor Island Mechanical Handling Codes and Standards – Feb-25
Reactor Island Mechanical Handling Schedule – Feb-25
Core Loading Control of Reactivity [FC11] SMDD – Sep-25
Rod Stay [FC12] SMDD – Aug-25

	Design Definition Report for the System for the Conveyance of Fuel Assemblies/Internals within the Storage Areas [FCL] – Aug-25
Design Definition Report for the System for Conveyance of Fuel Assemblies/Internals within the Reactor Area [FCJ] – Aug-25
Reactor Island Mechanical Handling Design Summary Report – Aug-25
Spent Fuel Storage and Cask Loading System [FAB] SDD issue 2 – Aug-25
[FCD] Cask Loading SDD – Dec-25
Reactor Island Mechanical Handling Codes and Standards – Feb-25

	Chapter 6 – 28/08/25 – overview of SFP cooling systems
Chapter 9A – 28/08/25 – overview of design of fuel route systems

	
	d. SSC can be manufactured, assembled, QC & QA, installed, commissioned, inspected, maintained and tested
	New Fuel Receipt and Inspection Area System [FAA] SDD – Oct-25
Reactor Island Mechanical Handling Schedule – Feb-25

	Safety Measure Design Description for the Fuel Pool Heat Removal [FA01] [FA02] Safety Measures - May-25
Verification Strategy for the [FA01] Safety Measure – Jun-25
Verification Strategy for the [FA02] Safety Measure – Jun-25
Spent Fuel Pool [FAK] SDD – May-25
Verification Strategy for the Spent Fuel Pool [FAK] – Jun‑25
Fuel Pool Purification System and Fuel Pool Supply System [FAT] [FAL] SDD – May-25
Verification Strategy for the Fuel Pool Purification System – Jun-25
Verification Strategy for the Fuel Pool Coolant Supply System – Jun-25
Safety Measure with Absorber Unrodded Geometry [FA11] SMDD – Jul‑25
Reactor Island Mechanical Handling Schedule – Feb-25
System Design Description for the External Storage of Dry Filled Casks [FDB] – Apr-25 (SMR0009366/2)
	Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Fuel Pool System [FAF] SDD issue 2 – Oct-25

	Reactor Island Fuel Handling Machines Design Definition Report – Aug-25
Reactor Island Polar Crane Design Definition Report – Aug-25
Reactor Island Mechanical  Handling Design Summary Report – Aug-25
Refuelling Cavity System [FAE] SDD issue 2 – Oct-25
Refuelling Pool System [FAF] SDD issue 2 – Oct-25
Core Loading Control of Reactivity [FC11] SMDD – Sep-25
Rod Stay [FC12] SMDD – Aug-25

	Design Definition Report for the System for the Conveyance of Fuel Assemblies/Internals within the Storage Areas [FCL] – Aug-25
Design Definition Report for the System for Conveyance of Fuel Assemblies/Internals within the Reactor Area [FCJ] – Aug-25
Reactor Island Mechanical Handling Design Summary Report – Aug-25
Spent Fuel Storage and Cask Loading System [FAB] SDD issue 2 – Aug-25
[FCD] Cask Loading SDD – Dec-25
	Chapter 6 – 28/08/25 – overview of SFP cooling systems
Chapter 9A – 28/08/25 – overview of design of fuel route systems

	Action 4 – Safety Case
	a. Claims, arguments and evidence

	See E3S Case
	See E3S Case
	See E3S Case
	See E3S Case
	See E3S Case
	Chapter 15

	
	b. Identify radiological risk, constraints, RGP, ALARP
	See E3S Case
	See E3S Case
	See E3S Case
	See E3S Case
	See E3S Case
	Chapter 15
Chapter 24





The table below lists the submissions that will be impacted through resolution of this RO, and how they will be impacted. 
	Existing Submissions (or Submissions Already Planned)
	Impact

	To be completed from above
	To be completed from above




	New Submission
	Impact

	To be completed from above
	To be completed from above
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