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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.

References
[1] Rolls-Royce SMR, Definition of Postulated Initiating Events and Derivation of Initiating Event Frequencies, SMR0001389 Issue 5. (Record ref. ONRW-2019369590-17930)
[2] Rolls-Royce SMR, Plant Performance Analysis Methodology for Reactor and Fuel Handling Pool Design Basis Faults, SMR0012935 Issue 1. (Record ref. ONRW-2019369590-15778)
[3] Rolls-Royce SMR, Fault Schedule Spreadsheet, SMR0004916 Issue 3. (Record ref. ONRW-2019369590-17849)
[4] ONR, Safety Assessment Principles for Nuclear Facilities, 2014 Edition, Revision 1, January 2020. www.onr.org.uk/media/pobf24xm/saps2014.pdf
[5] ONR, Cat and Class, NS-TAST-GD-094 Issue 2. https://www.onr.org.uk/publications/regulatory-guidance/regulatory-assessment-and-permissioning/technical-assessment-guides-tags/nuclear-safety-tags/ns-tast-gd-094 
[6] ONR, Design Basis Analysis, NS-TAST-GD-006 Issue 5.1. https://www.onr.org.uk/publications/regulatory-guidance/regulatory-assessment-and-permissioning/technical-assessment-guides-tags/nuclear-safety-tags/ns-tast-gd-006 
[7] ONR, Limits and Conditions NS-TAST-GD-035 Issue 7. https://www.onr.org.uk/publications/regulatory-guidance/regulatory-assessment-and-permissioning/technical-assessment-guides-tags/nuclear-safety-tags/ns-tast-gd-035 
[8] Rolls-Royce SMR, Environment, Safety, Security and Safeguards Categorisation and Classification Method, SMR0006518 Issue 2. (Record ref. ONRW-2019369590-13955)
[9] Rolls-Royce SMR, E3S Case Chapter 15: Safety Analysis, SMR0003977. (Record ref. ONRW-2019369590-8624)

	REGULATORY OBSERVATION ACTIONS

	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.

Resolution required by 'to be determined by Rolls-Royce SMR Limited Resolution Plan'

	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.

Resolution required by 'to be determined by Rolls-Royce SMR Limited Resolution Plan'

	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.

Resolution required by 'to be determined by Rolls-Royce SMR Limited Resolution Plan'

	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. 

Resolution required by 'to be determined by Rolls-Royce SMR Limited Resolution Plan'
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