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Rolls-Royce SMR RO Resolution Plan



	RO Unique Number:
	RO-RRSMR-022

	RO Title:
	Analysis of radiological hazards to workers

	Lead Technical Topic:
	Radiation Protection

	Related Technical Topic(s):
	N/A


Background
The Regulatory Observation (RO) concerns whether the Rolls-Royce SMR (RR SMR) worker dose analysis is adequately supported by a systematic identification of radiological hazards for the generic design.
The current dose analysis is based on nine selected worker dose tasks, identified from previous GDA submissions and publicly available operational experience.
ONR considers that the Requesting Party (RP) has not sufficiently justified why these nine tasks are representative of all significant radiological risks associated with the RR SMR design.
The current approach relies on implicit assumptions, including that:
· The nine tasks are the only significant dose-causing activities;
· Tasks from other reactor designs are representative of the RR SMR;
· Analysis of these tasks can be used to infer worker dose risks across all normal operating modes.
ONR is concerned that, without first identifying the full range of radiological hazards, the RP cannot validate claims about:
· The highest individual worker dose;
· The highest average dose to a worker group;
· The total collective dose across normal operations.


This creates a potential weakness in the radiological protection aspects of the E3S case, particularly in demonstrating that the safety case is accurate, objective, and demonstrably complete.
ONR expects the RP to undertake a structured radiological hazard analysis covering the generic Rolls-Royce SMR design.
The RP should define the scope, methodology, assumptions, and outputs of the hazard analysis, ensuring that it reflects the SMR design, radiation levels, task durations, and relevant operational experience.
The outputs should show how the main contributors to occupational exposure have been identified and assessed. 
The response should also consider the interaction with RO-RRSMR-016, as occupational dose estimates should be informed by a suitable hazard analysis.
Regulatory Observation Actions and Resolution Plan
RO-RRSMR-022.A1 – Demonstrate that the dose analysis for workers is appropriately underpinned by a thorough and systematic identification of the radiological hazards for the generic Rolls-Royce SMR design.
 In response to this Regulatory Observation Action, Rolls-Royce SMR Ltd should:

· Define the scope of the radiological hazard analysis that will be undertaken and justify how this is sufficient to meet the scope of its radiological protection claims. 
· Detail the methodology for how the RP will systematically evaluate each potentially significant dose causing activity for the generic Rolls-Royce SMR design. 
· Define and justify any assumptions made when undertaking the hazard analysis.
· Provide the outputs of the radiological hazard analysis. The outputs should be presented in a clear and logical manner and should cover the defined scope. Sufficient detail should be provided to explain how the analysis was undertaken, demonstrating that the principal factors that contribute to occupational exposures have been considered.
· Clearly specify where and how OPEX has been used in its analysis. Documenting how the OPEX is relevant to the Rolls-Royce SMR design.

Resolution Plan 
In response to RO-RRSMR-022.A1, RR SMR will undertake a systematic review of radiological hazards and risks associated with normal operation, including Examination, Maintenance, Inspection and Testing (EMIT) operations, of the RR SMR design. 
To ensure dose analysis can be appropriately underpinned several tasks have been undertaken or planned; these include:
1. A radiological hazard and risk review workshop was attended by radiation protection subject matter experts. This included the following tasks:
a. Define the scope of the analysis used in the identification of radiation and contamination hazards within the RR SMR design. 
b. Discuss the methodology and approach that will be used to undertake the systematic analysis of radiological hazards and associated risks.
2. Present the case for the prioritisation of radiation protection assessments underpinning this with justification of the proposed graded approach. 
3. Submit the next iteration of the RR SMR Assessment of Individual and Collective Doses, informed by the systematic evaluation of radiological hazards and risk assessment.
The radiological hazard and risk workshop produced a scoring matrix that was used to determine potential exposure risks scenarios. This approach focuses on the hazard and the risk of exposure allowing proportionality to be robustly applied across RI with regard to radiation protection assessments.
The methodology and approach to the systematic analysis of radiological hazards, proposed in the radiological hazard and risk workshop, will be presented in Radiation Protection ALARP Assessment Approach for the RR SMR Design and Key Area Identification, SMR0023470 Issue 002. This report will describe, and justify, the approach used to systematically evaluate radiation and contamination hazards presented by the RR SMR design. The defined scope will include: 
· All buildings, systems and areas relevant to worker exposure. 
· Direct radiation, airborne contamination and surface contamination hazards. 
· Routine operations, EMIT activities and refuelling activities.
· Power operation, outage and refuelling states, these include the following modes:
· Mode 1: Power Operation 
· Mode 2: Low Power 
· Mode 3: Hot Standby 
· Mode 4A: Hot Shutdown (Steaming) 
· Mode 4B: Hot Shutdown (Non-Steaming) 
· Mode 5A: Cold Shutdown (Pressurised) 
· Mode 5B: Cold Shutdown (Depressurised) 
· Mode 6A: Refuelling with reduced water level 
· Mode 6B: Refuelling with water level above fuel at nominal full  
· The principal factors that may influence occupational exposure, including: 
· source terms 
· radiation levels 
· occupancy assumptions 
· access requirements
· task durations
The Radiation Protection ALARP Assessment Approach for the RR SMR Design and Key Area Identification will explain how the scope supports the radiation protection claims associated with worker exposure during the different reactor operating modes and will set out how assumptions made during the radiological hazard evaluation will be justified and recorded. 
The full output of the radiological hazard identification and risk of exposures to those hazards will be presented in Radiation Protection Hazard Identification and Radiation Risk Assessment, SMR0037785. This will provide a high-level risk review, based on the Ionising Radiations Regulations 2017 (IRR17), Reference [1], specifically guidance within Regulation 8 – Radiation Risk Assessment, and will be used to prioritise Radiation Protection dose uptake and ALARP assessments that inform the RR SMR Assessment of Individual and Collective Doses.
Radiation Protection Hazard Identification and Radiation Risk Assessment will identify exposure risk activities associated with power operation, outage and refuelling activities, and will screen, categorise and assess the significance of radiological hazards and risks using defined criteria.
The next iteration of the RR SMR Assessment of Individual and Collective Doses, Reference [2], will use the hazard and risk analysis to summarise the high radiation and contamination exposure risk tasks. This will provide a traceable basis for assessing the highest individual worker dose, the highest average dose to a worker group, and the total collective dose across normal operations.
The data in the RR SMR Assessment of Individual and Collective Doses report will be presented in a clear, structured, and traceable manner to facilitate effective review and assessment of the results. Similar to that seen in World Association of Nuclear Operators (WANO) performance benchmarking, Information System on Occupational Exposure (ISOE) benchmarking, and Electric Power Research Institute (EPRI) As Low As Reasonably Achievable (ALARA) programmes. 
The report will identify explicit assumptions, explain how relevant OPEX has informed the supporting data, and describe how novel design features with the potential to affect occupational exposures have been considered.
It is recognised that the RR SMR design is maturing and that not all information required to complete a full collective dose assessment will be available for Issue 2. However, Issue 2 will provide an appropriately underpinned assessment based on the information available at the time of issue to facilitate resolution of the RO.
Future issues of the RR SMR Assessment of Individual and Collective Doses will provide a more comprehensive assessment of individual and collective doses, highlighting any areas where forward actions will be required. This will support the ongoing development of the E3S Case but is not part of the resolution of the RO.
Given the close relationship between the maintenance dose assessment, Reference [3], and the RR SMR Assessment of Individual and Collective Doses, [2], future planned iterations of the maintenance dose assessment, [3], will be incorporated into the individual and collective dose report. This will provide a single, coherent submission summarising expected doses for the RR SMR design, improving the clarity of the E3S Case narrative. This submission will be issued in July to support version 4 of the E3S Case and a further iteration in November to support version 5 of the E3S Case.
Demonstration that the dose analysis for workers is appropriately underpinned by a thorough and systematic identification of the radiological hazards for the generic Rolls-Royce SMR design is expected to be delivered by end of July. Following the issuing of the following documentation:
· Radiation Protection ALARP Assessment Approach for the RR SMR Design and Key Area Identification, SMR0023470, Issue 002 – describing the methodology, ALARP assessment approach and graded prioritisation framework.
· Radiation Protection Hazard Identification and Radiation Risk Assessment, SMR0037785 – Captures the application of that methodology and records the hazard identification, risk assessment, screening/scoring outputs, assumptions, uncertainties, and evidence sources.

· RR SMR Assessment of Individual and Collective Doses, SMR00031022, Issue 002 – Provides assessment of the individual and collective doses from the underpinned graded approach informed by the hazard and risk analysis.
These submissions will demonstrate that the worker dose assessment is not limited to the OPEX informed tasks assessed in the previous issue but will be informed by a systematic review of radiological hazards and potential radiation exposure activities across the defined scope of the generic RR SMR design. 
The outputs of the hazard identification and radiation risk assessment will be used to confirm, refine or supplement the dose significant activities considered in the RR SMR Assessment of Individual and Collective Doses. This will provide a traceable basis for the assessment of highest individual worker dose, highest average worker group dose and collective dose, and will identify any assumptions, uncertainties or forward actions required as the design continues to mature.
It is acknowledged that the documents supporting closure of RO-RRSMR-022 are linked to the commitments made in the submitted resolution plan for RO-RRSMR-016, Reference [4]. Further work will therefore be required to address the impacts of these links and to incorporate any necessary amendments into the associated RO-RRSMR-016 submissions.
Schedule
Figure 1 presents the schedule of activities to support resolution of RO-RRSMR-022.
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Figure 1: Schedule of Resolution Activities
Impacted Submissions
Table 1 and Table 2 list the submissions on the Master Document Submission List (MDSL) that will be impacted through resolution of this RO, and how they will be impacted. 
Table 1: Existing MDSL Submissions
	Existing Submission
	Impact
	Submission Date

	SMR0005919, Maintenance Dose Assessment
	Issue 3 of this document will be removed from the MDSL. 
Information that would have been presented in future iterations of this document will instead be subsumed into the Rolls-Royce SMR Assessment of Individual and Collective Doses, SMR0031022, Issue 2.
	27th March 2026

	SMR0031022, Rolls-Royce SMR Assessment of Individual and Collective Doses
	This document will include the outputs of the radiological hazard assessment, detailing any explicit assumptions made, use of relevant OPEX, and its relevance to the design and novel design features that impact potential exposures. This document will also incorporate the information previously contained within the Maintenance Dose Assessment.
	Issue 2, 30th July 2026




Table 2: New MDSL Submissions
	New Submission
	Impact
	Submission Date

	SMR0023470, Radiation Protection ALARP Assessment Approach for the RR SMR Design and Key Area Identification
	This report will describe the approach used to systematically evaluate the radiological hazards of the RR SMR design, detailing how the approach supports the associated radiation protection claims, and set out how assumptions made during the radiological hazard evaluation will be justified and recorded.
	30th July 2026 

	Radiation Protection Hazard Identification and Radiation Risk Assessment, SMR0037785

	This submission will capture the outputs of the radiological hazard identification and radiation risk assessment. It will document the hazards considered, the screening and scoring criteria applied, the basis for the assigned scores, and the assumptions, uncertainties and evidence sources used to support the assessment.
	30th July 2026
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