	[image: ]
	[image: ]
	[image: ]



	GDA Regulatory Observation

	REGULATOR TO COMPLETE

	RO unique no.:
	RO-RRSMR-016

	Revision:
	0

	Date sent:
	22/10/25

	Acknowledgement required by:
	12/11/25

	Resolution Plan Agreement Required by:
	10/12/25

	Record Reference:
	ONRW-216615823-9048

	Related RQ / RO No. and CM9 Ref: (if any):
	                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

	Observation title:
	Optimising occupational radiation exposure in the development of the generic design

	Lead technical topic:
Radiological Protection
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Human Factors
Mechanical Engineering
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Project

	REGULATORY OBSERVATION:

	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 [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 [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 [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 [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 [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 [6]
· Regulation 9 Restriction of exposure
· Regulation 12 Dose limitation
· Safety Assessment Principles [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 [Ref. 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. 
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	REGULATORY OBSERVATION ACTIONS

	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 to demonstrate ALARP defined under Action 2.

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