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Background
This Regulatory Observation (RO) is related to ONR’s expectations for the Requesting Party (RP) to provide suitable and sufficient evidence to demonstrate that the top level radiological protection claim (Claim 12) and sub-claims will be met through the generic design and assumed normal operation of the Rolls-Royce SMR. 
The top level radiological protection claim made by the RP, Reference [1], is that ‘Claim 12: Exposures of ionising radiation are reduced to ALARP (As Low As Reasonably Practicable) throughout the life cycle of the facility’, with sub claims that:
· ‘Radiation Protection requirements for dose reduction through the lifecycle of the RRSMR are based on Relevant Good Practice (RGP)’; and 
· ‘Operational Experience (OPEX)’, and Engineering Maintenance Inspection and Testing (EMIT) operations are designed to meet Radiation Protection requirements and minimise exposures ALARP’. 
It is also noted in [Ref.1] that the dose assessments are used as a baseline to inform development of the design features and demonstration of ALARP in the design. 
In the SMR Dose Management Policy , Reference [2], the RP set a ‘Starting Reference Point’ for dose. These are a 200 person-mSv/yr collective dose target for routine reactor operations (excluding maintenance) with a supplementary dose target of 200 person-mSv/yr when this work takes place. As such, years in which maintenance takes place have a 400 person-mSv/yr dose target. It is stated in [1] that the ‘Starting Reference Point’ will be reviewed and revised as the design progresses. 
In the Maintenance Dose Assessment, Reference [3], from PWR OPEX, the RP has defined a collective dose target of 320 person-mSv/yr when averaged over a ten year operating period which includes six outages. The RP made initial dose estimates, Reference [4] to determine an estimate for the collective maintenance dose uptake for the Rolls-Royce SMR, which indicated the collective dose target could be met. 
Initial operational dose estimates were provided in the Worker and Public dose Topic Report which gave confidence that the design would not exceed Dose Criteria for Normal operations or challenge the BSLs for ONR SAP targets 1, 2 and 3, [4]. 
In the ONR Step 2 Assessment Report for Radiological Protection, Reference [5], ONR considered the RPs approach for defining collective dose targets was acceptable at that stage in the design process. The RP acknowledged that further optimisation was required during Step 3 of GDA to robustly demonstrate that the collective occupational radiation exposure anticipated for the Rolls-Royce SMR are reduced to ALARP. 
At this point in Step 3, the RP has not yet provided: 
· Calculated individual and collective doses for the generic design which demonstrate: 
· applicable IRR17 limits can be met; 
· the RP’s own dose criteria and dose targets have been met; and 
· evidence to show how these have been optimised, or are capable of being demonstrated to be ALARP. 

· Evidence to demonstrate how optioneering of aspects that can affect occupational radiation exposure have been adequately considered for the generic design. 
· Evidence of a robust approach in identifying improvements that may lead to a reduction in doses for the generic design. 
· Evidence of consideration of how maintenance arrangements and design provisions, (i.e. plant design features, frequency, intrusiveness of inspections, space provisions etc.), and the impact of other manual tasks and operations, have on doses for the generic design. 
In summary, the RP is requested to provide suitable evidence to demonstrate that doses have, can or will be suitably optimised for the generic design. This is required to support the main claim made by the RP, claim 12, [1]. 
Relevant Legislation, Standards and Guidance
The following IRR17 provisions, SAPs and international IAEA standards are considered relevant to the matters raised within this RO: 
· IRR17, Reference [6] 
· Regulation 9 Restriction of exposure 
· Regulation 12 Dose limitation 
· Safety Assessment Principles, Reference [7] 
· RP.1 Normal Operation (Planned exposure situations) Paragraph 585 makes reference that there should be a strategy to restrict radiation exposure. An important element of optimisation of protection is that the collective effective dose to people on site should be kept ALARP. 
· RP.7 Hierarchy of Control Measures. Paragraph 584 makes reference to IRR17 Regulation 9(2) and establishes a hierarchy of control measures for restricting exposure. 
· IAEA Specific Safety Guide 90, Reference [8] 
· This document provides guidance on the radiological protection factors that should be considered in the design of a Nuclear Power Plant and is considered a source of good practice; with particular reference to the following paragraphs: 
· Paragraph 3.18, provides guidance on the establishment of specific dose targets at the beginning of the design process. 
· Table 1, page 30, gives an example of how a radiological protection strategy can be practically implemented during the design process.
Regulatory Expectations 
In response to this RO, ONR are seeking suitable and sufficient evidence to support the claims made by the RP regarding doses from the generic design. We expect this to include calculated individual and collective dose estimates and evidence to demonstrate that these have been, or are capable of being reduced to ALARP. 
To achieve this we anticipate this will involve the RP: 
· Refining the ‘Starting Reference Point’ dose targets; 
· Calculating individual and collective dose estimates for the generic design, demonstrating how these have been iterated with the objective of reducing doses to ALARP; and 
· Demonstrating how the optioneering process adequately considers occupational doses, to show that a systematic approach is employed and that radiological protection considerations are integrated into the generic design. 
These expectations have been captured in the following Regulatory Observation Actions. 
Regulatory Observation Actions and Resolution Plan
RO-RRSMR-016.A1 – Provide individual and collective dose estimates for the generic design 
In response to this Regulatory Observation Action, Rolls-Royce SMR Ltd should: 
· Calculate individual and collective doses for the generic design which demonstrate: 
· applicable IRR17 limits can be met; 
· the RP’s own dose criteria and dose targets have been met; and 
· the process for further iteration as defined under Action 2. 
[bookmark: _Hlk213939018]Resolution required by 'to be determined by Rolls-Royce SMR Limited Resolution Plan' 
Rolls-Royce SMR Limited Response to RO-RRSMR-016.A1
In response to the regulatory observation action RO-RRSMR-016.A1, Rolls-Royce SMR Ltd has defined the following document for submission: 
· [bookmark: _Hlk216873386]RR SMR Dose Assessments for both individual and collective doses. Issue 1 for submission on the 27th February 2026, followed by Issue 2 on the 28th May 2026. 
Following this, a further iteration is planned for submission on the 27th August 2026. These submissions will ensure that regulatory expectations are met and provide opportunities for continued refinement and improvement of the dose assessment process.
The dose assessment incorporates a transparent and well-defined methodology. This methodology will be illustrated using a flow chart, providing a visual representation that details each step. The use of diagrammatic depiction will enhance understanding and offer clarity regarding the processes employed in calculating both individual and collective doses
The dose assessment methodology is based on relevant good practice incorporating information available at the time of issue. Specifically, where available the assessment will make use of existing detailed dose assessments and contours to provide insight into radiation levels across key plant locations. In addition, radiation and Initial RD9.1 Radiation and Contamination Zoning Memo, Reference [9] issued in October 2025 will be used as a basis of dose assessments where detailed information is unavailable.
Occupancy models will be employed to estimate the duration and frequency of personnel presence in various zones, supporting the calculation of both individual and collective doses. Examination, Maintenance, Inspection and Testing (EMIT) schedules will also be integrated into the assessment, enabling recommendations to be implemented.
The planned iterative nature of the dose assessment allows any new information that becomes available after the initial issue to be incorporated into subsequent iterations of the dose reports. These future versions will build upon earlier iterations, ensuring that the assessment remains current and robust as additional data become available. 
In the initial iteration of the dose assessment, OPEX data will be utilised to estimate radiation doses. This approach will be adopted only when comprehensive operational information specific to the RR SMR design is not available, and solely if the RR SMR systems and features are sufficiently comparable to those found in existing nuclear power plants. The inclusion and application of OPEX data within the dose assessment will be carefully justified in the documentation.
As subsequent iterations of the dose assessment are developed, it is anticipated that reliance on OPEX data will decrease. Future versions will be increasingly supported by data generated directly by RR SMR, rather than external OPEX sources, OPEX will still be used as a means to verify and corroborate calculated doses. This shift will ensure that the dose assessment becomes progressively more representative of the actual RR SMR design and operation.
Preliminary maintenance doses for principal systems, as outlined in the Key Systems Identification Report, Reference [10] due to be issued in January 2026 will be included in the dose assessment. The dose assessment will further encompass the systems and procedures classified as high-dose tasks, documented in the Maintenance Dose Assessment Report, Reference [3] issued in July 2023.
The conclusion of the dose assessment will provide a comparison against the statutory limits detailed in schedule 3 of the IRR17, Reference [6], and also the ONR SAP’s, Reference [7] numerical targets 1 and 2. This aims to provide confidence that preliminary doses will be below the legal limits, stated in IRR17, but also in line with the ONR SAPs.
The dose management policy, Reference [2], establishes both individual and collective dose criteria to guide the design process, specifying collective dose limits of 200 mSv per annum for standard operations and an additional 200 mSv per annum for outage activities. Dose assessments will be conducted in accordance with these benchmarks, and if the criteria are not met, additional recommendations for radiation protection will be proposed. Future iterations of the dose assessment will document the adoption of these measures and evaluate their effectiveness in optimising operator exposure.
A review of the estimated radiation doses will be conducted, comparing the calculated values against the established dose criteria. The outcomes of this review will inform the optimisation of the dose criteria, with the objective of achieving the lowest reasonable levels of exposure for personnel whilst maintaining operational efficiency. Following the optimisation process, the dose management policy, [2], will be updated accordingly, this update will be issued on the 25th June 2026 and will include a clear justification for any refinements made to the dose criteria. Note: the Dose management policy is not part of the RO-RRSMR-016 resolution plan and included here for information only.
It is hoped that with the issuing of the second iteration of the RR SMR Dose Assessments for both individual and collective doses, due 28th May 2026, action RO-RRSMR-016.A1 could be considered by the ONR for closure, as the expectations of the action should be demonstrated, further iterations will be submitted to the ONR as part of the revised scope and submission plan.
RO-RRSMR-016.A2 – Demonstrate that the Requesting Party has given suitable and sufficient consideration to optimising doses as part of developing the generic design
In response to this Regulatory Observation Action, Rolls-Royce SMR Ltd should:
· Demonstrate how optioneering of aspects that can affect occupational radiation exposure have been adequately considered for the generic design. This should include an auditable record of the significant decisions made by the RP in the course of the design process and the reasons for those decisions, so that each aspect of design that affects exposure to radiation is justified. 
· Demonstrate that a robust approach has been employed in identifying improvements that may lead to a reduction in doses for the generic design, and the justification for their adoption or otherwise.
· Demonstrate the consideration given to maintenance arrangements and design provisions, (i.e. plant design features, frequency, intrusiveness of inspections, space provisions etc.), and the impact of other manual tasks and operations, have on doses for the generic design. 
· Demonstrate the refinement of individual and collective doses for the generic design, based on the considerations given above. This should provide evidence of how changes that can affect individual and collective doses, are identified and considered, and integrated into the generic design.
Resolution required by 'to be determined by Rolls-Royce SMR Limited Resolution Plan'
Rolls-Royce SMR Limited Response to RO-RRSMR-016.A2
In Response to Regulatory Observation Action RO-RRSMR-016.A2, Rolls-Royce SMR Ltd. has defined the following documents for submission:  
· RR SMR Dose Assessments for both individual and collective doses. Issue 1 for submission on the 27th February 2026, followed by Issue 2 on the 28th May 2026. 
· RI Radiation Protection Assessment, Issue 1 for submission on the 27th February 2026, followed by Issue 2 on the 28th May 2026.
· Maintenance Dose Assessment, Issue 3 for submission on the 27th March 2026, followed by Issue 4 on the 25th June 2026.
· Dose Uptake Assessment for Fuel Handling Operations on the Rolls-Royce Small
Modular Reactor, Issue 3 for submission on the 27th March 2026, followed by issue 4 on the 25th June 2026.
· Airborne Hazards Assessment: Issue 2 for submission on the 27th March 2026, followed by Issue 3 on the 25th June 2026.
The suite of documents forms a body of evidence to support the fulfilment of regulatory expectations set out in RO-RRSMR-016.A2. Through the iterative submission of assessments, the process presents the demonstration that occupational radiation exposure is continually optimised within the generic design.
This approach embeds the optimisation of occupational radiation exposure as a fundamental aspect of the design process, demonstrating that each stage of design development is underpinned by robust assessments and documentation. The evidence provided by these documents substantiates that the measures being implemented are effective, and that options to optimise radiation doses remains an integral consideration throughout the evolution of the generic design.
In order to further support the delivery of this RO resolution plan action and ongoing regulatory assessment, additional system ‘deep dives’ will be embedded into the ongoing regulatory engagements. These will serve as a recurring agenda item in routine level 4 meetings where RR SMR can present completed radiation protection ALARP assessment templates (blank template Reference [11]) and discuss key radiation protection matters in detail. By embedding these ‘deep dives’ into ongoing regulatory engagements, the process will provide greater transparency and facilitate a comprehensive review of the measures taken to optimise occupational radiation exposure within the design. 
Revision of Submission Scope and Plan
The current scope and submission plan will be revised to incorporate an iterative approach to submissions. The new approach enables the progression of the design to be represented more promptly and effectively, providing evidence of optimisation and information for final Topic Reports. Table 1 provides a brief description of the iterative documents. The expectation is that these updates will build on the information provided in previous iterations minimising the risks associated with iterations that are submitted towards the end of Step 3. 
By adopting this iterative schedule, the process ensures that recommendations and outcomes can be captured and demonstrated in subsequent submissions. This structure also provides flexibility for incorporating any approved engineering change requests as the design develops. Consequently, this aims to reinforce confidence that radiation protection measures are being thoroughly integrated into the design process. This approach supports the transparent presentation and refinement of dose estimates throughout the design evolution. The ability to systematically include updates and improvements demonstrates a clear commitment to the ongoing optimisation of radiation protection within the generic design.
It is hoped that with the issuing of the second iteration of the documents detailed in Table 1, the latest of which is due in June 2026, that action RO-RRSMR-016.A2 could be considered by the ONR for closure, as the expectations of the action should be demonstrated. As stated above the further iterations will be submitted to the ONR as part of the revised scope and submission plan.
RO-RRSMR-016 Deliverables
The following table describes the submission associated with both actions RO-RRSMR-016.A1 and RO-RRSMR-016.A2.
Table 1: RO-RRSMR-016 Deliverables 
	Title 
	Description 
	Deliverable Date 
	Associated RO Action/s

	RR SMR Assessment of Individual and Collective Doses
	This document details the dose assessment carried out on the most recent design iteration. The assessment will be subject to updates throughout 2026, ensuring that the document provides ongoing evidence of the optimisation, including shielding requirements and optimisation. These updates will reflect the incorporation of any new information or data, demonstrating a systematic approach to maintaining and refining radiation protection measures in the design.
	Issue 1 
27 Feb 2026

Issue 2 
28 May 2026 
	A1 and A2



	RI Radiation Protection Assessment
	This document presents an evaluation of the facility’s design with respect to the requirements set out in the IRR17, ONR SAPs and RGP. The primary objective of this assessment is to systematically review the current design, identifying both strengths and potential areas for improvement in radiation protection measures.
This document will include radiation protection recommendations. These recommendations are aimed at ensuring that the facility can achieve and maintain compliance with regulatory requirements in future stages of the project. By addressing key aspects of radiation protection, the document will provide evidence of ongoing optimisation and the continued enhancement of radiation safety standards within the design.
	[bookmark: _Hlk216870479]Issue 1 
27 Feb 2026

Issue 2 
28 May 2026 
	A2

	Dose Uptake Assessment for Fuel Handling Operations on Rolls Royce Small Modular Reactor
	This document details the radiation doses associated with refuelling operations within the facility. This assessment will be updated iteratively, with each new version building upon the findings and data presented in previous iterations. 
	Issue 1 
27 Mar 2026

Issue 2 
25 June 2026
	A2

	Maintenance Doses Assessment
	This document details the radiation doses associated with key systems and identified maintenance activities. This assessment is based on the findings from issue 2 of the maintenance dose evaluation, providing a comprehensive overview of the exposures encountered during routine and critical maintenance operations.
	Issue 1 
27 Mar 2026

Issue 2 
25 June 2026
	A2

	Airborne Hazards Assessment
	This document presents the assessment of airborne hazards associated with key systems and identified critical maintenance activities. The evaluation focuses on the identification and characterisation of potential airborne contaminants that may arise during routine operations as well as during specific maintenance tasks.
	Issue 1 
27 Mar 2026

Issue 2 
25 June 2026
	A2
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Each iteration of the documents detailed in Table 1 will build upon the findings and subsequent recommendations of previous iterations, incorporating any updates that reflect ongoing design progression, or approved design changes. This iterative approach ensures that the assessment supports the continuous improvement of radiation protection measures within the RR SMR design.
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RO-RRSMR-016 Schedule 

	  
	2025
	2026

	  
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept

	Regulator's issue of RO 
	  
	  
	  
	  
	  
	  
	  
	  
	 
	 
	 
	 

	RR SMR Acknowledgement of RO 
	  
	  
	  
	  
	  
	  
	  
	  
	 
	 
	 
	 

	Formalise and Issue RO Resolution Plan 
	  
	  
	  
	  
	  
	  
	  
	  
	 
	 
	 
	 

	Issue first and second versions of the RR SMR Dose Assessments for both individual and collective doses

	
	
	
	
	
	
	
	
	
	
	
	

	Issue first and second versions of the RI Radiation Protection Assessment
	
	
	
	
	
	
	
	
	
	 
	 
	 

	Issue first and second versions of the Maintenance Dose Assessment
	
	
	
	
	
	
	
	
	
	 
	 
	 

	Issue first and second versions Dose Uptake Assessment for Fuel Handling Operations on Rolls-Royce Small Modular Reactor

	  
	  
	  
	  
	  
	  
	  
	  
	 
	 
	 
	 

	Issue first and second versions Airborne Hazards Assessment: Issue 2 for submission on 27th March 2026, followed by Issue 3 on the 25th June 2026.

	
	
	
	
	
	
	
	
	
	
	
	

	Regulatory Assessment of Submissions 
	  
	  
	  
	  
	  
	  
	  
	  
	 
	 
	 
	 

	Regulatory Assessment of RO and subsequent Closure of RO
	  
	  
	  
	  
	  
	  
	  
	  
	 
	 
	 
	 






Table 2: Impacted Submissions
	Existing Submission 
	Impact

	RR SMR Preliminary Dose Estimates for Workers and the Public - Issue 1

	These documents will no longer be submitted and will be incorporated within the 1st iteration of the RR SMR Assessment of Individual and Collective Doses. 
The document has been separated with the public dose element being provided in the Public Dose Assessment from Direct Radiation. Maintaining clarity in the evaluation of radiation exposure for both workers and the general public.

	Auxiliary and Waste Block Radiation Protection Summary Report - Issue 1 and 2
	This document and its iterations will be removed from the schedule with the scope of this document being incorporated within the RI Radiation Protection Assessment and its future iterations.

	Containment and Interspace Radiation Protection Summary Report - Issue 1 and 2
	This document and its iterations will be removed from the schedule with the scope of this document being incorporated within the RI Radiation Protection Assessment and its future iterations.

	Fuelling Block Radiation Protection Summary Report - Issue 1 and 2
	This document and its iterations will be removed from the schedule with the scope of this document being incorporated within the RI Radiation Protection Assessment and its future iterations.

	Support block Radiation Protection Summary Report - Issue 1 and 2
	This document and its iterations will be removed from the schedule with the scope of this document being incorporated within the RI Radiation Protection Assessment and its future iterations.

	Safety Fluid Systems Block Radiation Protection Summary Report Issue 1 and 2
	This document and its iterations will be removed from the schedule with the scope of this document being incorporated within the RI Radiation Protection Assessment and its future iterations.

	Outage Block Radiation Protection Summary Report - Issue 1 and 2
	This document and its iterations will be removed from the schedule with the scope of this document being incorporated within the RI Radiation Protection Assessment and its future iterations.

	Containment and Interspace Shielding Summary Report - Issue 1 

Fuelling Block Shielding Summary Report - Issue 2 

Safety Fluid Systems Block Shielding Summary Report - Issue 2
	These documents will no longer be submitted as standalone documents. Instead, the scope and contents of these reports will be incorporated into alternative submissions. These submissions will include the RI Radiation Protection Assessment, the RR SMR Assessment of Individual and Collective Doses. In addition, shielding considerations will be included in Public Dose Assessment from Direct Radiation, Dose Uptake Assessment for Fuel Handling Operations on Rolls-Royce Small Modular Reactor and maintenance doses assessment. This approach is intended to streamline documentation by integrating relevant information into assessments, ensuring continued coverage of all necessary radiation protection and shielding requirements.
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