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	REGULATORY OBSERVATION:

	Background
A safety case is defined as a set of documents that describes risk in terms of the hazards presented by the facility and those reasonably practicable measures that need to be implemented to prevent or minimise harm [1]. Rolls-Royce SMR Limited, the Requesting Party (RP), is producing a combined Environment, Safety, Security and Safeguards (E3S) case for their generic design using a structured claims, arguments and evidence (CAE) based approach.

The RP makes the overarching claim for radiological protection in their E3S case that ‘Radiological Protection measures are incorporated into the Rolls-Royce SMR design to minimise exposures of ionising radiation to employees and other persons during normal operations and reduce risks throughout the lifecycle of the plant to ALARP’ [2]. To demonstrate this claim, the RP derived a list of 9 tasks which it considers to be the most significant dose tasks for workers. The RP identified these tasks from reviews of publicly available Pre Construction Safety Report submissions from past GDAs, and a limited review of Operating Experience (OPEX) [3]. The RP argues that this represents a graded approach in which the significant factors, namely those that contribute most to the largest doses, are given greatest consideration. This approach has a number of implicit assumptions, which although not explicitly captured by the RP, underpin the RP’s approach. These include:

· The 9 dose tasks, identified by the RP, are the only significant dose causing activities for the Rolls-Royce SMR design.
· The review of tasks undertaken for other designs is representative of the radiological risks from the generic Rolls-Royce SMR design.
· Analysis of these 9 tasks allows the RP to infer radiological risks for the Rolls-Royce SMR design for all other normal operating modes.

Using this approach, the RP has defined:

· The highest dose individual for the Rolls-Royce SMR design [4].
· The highest average effective dose for a defined group of workers at the Rolls-Royce SMR design [4]. 
· The total radiation exposure across all modes of normal operations for the Rolls-Royce SMR design [4]. 

These doses are the key metrics by which radiological risks to workers from the generic design are judged. The RP uses these metrics to either justify the extant design, or identify areas for further improvement. It is therefore important that these doses are suitably underpinned.

Based upon the RP’s E3S case presented to date, I do not consider the approach and assumptions outlined above to be sufficient to support the RP’s dose analysis. It is unclear why the tasks identified are considered representative of the radiological risks for the Rolls-Royce SMR design. Without first appropriately describing risk in terms of the hazards presented by the facility, the RP’s claim that its dose analysis represents the highest individual dose or that it is representative of the collective dose for all normal modes of operations for the Rolls-Royce SMR design cannot be validated. This undermines the radiological protection aspects of the E3S case.
 
Relevant Legislation, Standards and Guidance
ONR’s Safety Assessment Principle SC.4 outlines that ‘A safety case should be accurate, objective and demonstrably complete for its intended purpose’ [1]. The purpose of a safety case is defined in paragraph 86 of the SAPs [1], which states that ‘A safety case is a logical and hierarchical set of documents that describes risk in terms of the hazards presented by the facility, site and the modes of operation, including potential faults and accidents, and those reasonably practicable measures that need to be implemented to prevent or minimise harm’ [1].

The Ionising Radiations Regulations 2017 (IRR17) Regulation 8, and the Approved Code of Practice [5], provides a framework for how radiation risks can be assessed. Specifying that for a new activity involving work with ionising radiation employers must make a suitable and sufficient assessment of the risk to any employee and other person for the purpose of identifying the measures the employer needs to take to restrict the exposure of that employee or other person to ionising radiation. As part of the RP’s demonstration that a suitable and sufficient risk assessment has been undertaken, ONR expects the RP to systematically identify the facility’s radiological hazards [1]. 

US Nuclear Regulatory Commission Regulatory Guide 8.19 [6] and the International Atomic Energy Agency’s Safety Standards Series No. SSG-90 [7] provide specific frameworks to evaluate occupational exposures during the design of Light Water Reactors.

Regulatory Expectations
To address this shortfall, I expect the RP to undertake a systematic and structured identification of the radiological hazards posed by the generic Rolls-Royce SMR design. As part of this, the RP should:
 
· Define an appropriate scope for the radiological hazard analysis that will be carried out within GDA and articulate how the proposed analysis is sufficient to support its claims; 
· Define the methodology and approach for how the proposed scope will be delivered within GDA; and 
· Provide the outputs of the radiological hazard analysis. This should be representative of the generic Rolls-Royce SMR design in terms of design, radiation levels and task durations. Where assumptions need to be made, these should be justified.

These expectations have been captured in the following Regulatory Observation Action.

ONR has issued RO-RRSMR-016 [8] on Optimising Occupational Radiation Exposure in the Development of the Generic Design, which asks the RP to provide individual and collective dose estimates for the Rolls-Royce SMR design. Occupational dose analysis should be informed by an appropriate hazard analysis. Therefore, the RP should consider the impact of this RO in its response to RO-RRSMR-016 [8]. 
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	REGULATORY OBSERVATION ACTIONS

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