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



	GDA Regulatory Observation

	REGULATOR TO COMPLETE

	RO unique no.:
	RO-RRSMR-017

	Revision:
	0

	Date sent:
	17/03/2026

	Acknowledgement required by:
	08/04/2026

	Resolution Plan Agreement Required by:
	07/05/2026

	Record Reference:
	ONRW-2126615823-12165

	Related RQ / RO No. and CM9 Ref: (if any):
	RQ-02429 Substantiation of the use of BAT in the Rolls-Royce SMR design

	Observation title:
	Demonstration of Best Available Techniques (BAT) for the Rolls-Royce SMR design

	Lead technical topic:
Environment

	Related technical topic(s):
Nuclear Liabilities Regulation 
Chemistry
Fuel and Core
Radiation Protection

	REGULATORY OBSERVATION:

	Background
Rolls-Royce SMR Limited, the Requesting Party (RP), started Step 3 of its GDA in August 2024. The overall purpose of GDA is to help enable future deployments of a new reactor design by identifying and addressing potential regulatory concerns at the earliest opportunity, during design. This helps avoid regulatory concerns being identified later, especially during construction, which can have a significant impact on project costs and timescales.  

The intent of a Step 3 assessment as set out in the GDA guidance [1] is to carry out a detailed assessment of the design and supporting environment case against UK regulations and Environment Agency guidance. This is to enable the Environment Agencies to decide on the acceptability of the design. The RP is expected to produce and submit a comprehensive environment case during GDA, to substantiate that its nuclear power plant design meets our regulatory requirements and expectations and uses Best Available Techniques (BAT) to prevent or minimise harm to people and the environment. 

The assessment scope for the demonstration of BAT has been informed by the requirements specified in our GDA guidance [1] and the GDA scope document [2] provided by Rolls-Royce SMR Ltd. It is defined in the Environment Agencies’ Step 3 Assessment Plan [3]. The scope of the assessment includes the demonstration of BAT for the techniques to be used, as well as how the techniques have or will be implemented in the design to ensure that their application is optimised. In carrying out the assessment, we note that the design is based on PWR technology and so we will focus on environmentally significant or ‘novel’ aspects of the design. We are assessing four BAT Case documents submitted by Rolls-Royce SMR Ltd [4], [5], [6] and [7]. 

These BAT Case documents are key Tier 2 documents that support and underpin Chapter 27 [8] of the Environment, Safety, Security and Safeguards (E3S) Case which summarises the demonstration of BAT for the Rolls-Royce SMR design. We have assessed and provided initial feedback on first complete versions of BAT Case documents [4], [5], [6] and [7] during our Step 3 interactions with Rolls-Royce SMR Ltd (EA-NR-CR-25-001, EA-NR-CR-25-016, EA-NR-CR-25-019). We have identified the following potential shortfalls:

· the key components of the source term and the main environmentally relevant radionuclides generated from the Rolls-Royce SMR design, their production mechanisms, pathway to the environment and radiological impact have not been comprehensively identified in, or referenced from, the BAT Claim documents. 
· the ‘golden thread’ between the BAT claims, arguments and evidence lacks clarity in places and there are examples where statements are not sufficiently substantiated. Interactions within the BAT Claim documents and wider E3S Case are not identified. 
· the use of Rolls-Royce SMR specific design information is limited in places and it is not always clear whether the information presented is environmentally relevant and directly applicable to the design. There are examples where ‘novel’ aspects of the design with environmental relevance have not been clearly considered and justified. 
· gaps, uncertainties and forward actions in the BAT claims have not yet been systematically identified. There are examples where claims, arguments and evidence have been presented as if adequately complete, even though work is ongoing in parallel with design development. Where forward actions have been identified, they are not always fully developed and, in some cases, contain limited detail. 
· a clear comprehensive forward work plan has not been presented that shows how BAT will be demonstrated for the maturing Rolls-Royce SMR design. 

Rolls-Royce SMR Ltd has been proactive in understanding the issues we have identified in [4], [5], [6] and [7] and in proposing solutions to address them. This was facilitated by a BAT workshop held with Rolls-Royce SMR Ltd (EA-NR-CR-25-022). Rolls-Royce SMR Ltd has also responded to a number of Regulatory Queries (RQs) raised by the Environment Agency on the BAT Case reports, including RQ-02429 on substantiation of BAT in the Rolls-Royce SMR design, which should be considered alongside this RO. While this has provided some reassurance that the issues are understood and could be addressed during GDA Step 3, the timescales for implementation, alongside a maturing design, remain challenging. 

[bookmark: _Hlk210989293]In conclusion, the demonstration of BAT for the Rolls-Royce SMR design does not yet meet our regulatory expectations. We recognise that the demonstration of BAT will continue to mature during the remainder of GDA Step 3. However, there is a risk that the demonstration of BAT may not be sufficiently developed to be consistent with the level expected during GDA Step 3. This RO has therefore been raised to ensure there is a plan in place and resources available to give confidence that the issues identified will be addressed in a timely way to enable GDA to progress effectively and efficiently.

Relevant Legislation, Standards and Guidance
The regulatory observations provided in this RO are based on a number of standards, Environment Agency guidance and legislation:
· Guidance for Requesting Parties [1]
· Radioactive Substances Regulation (RSR): objective and principles [9]
· RSR: Principles of optimisation in the management and disposal of radioactive waste [10]
· Radioactive substances management: Generic Developed Principles [11]: 
· RSMDP1 Radioactive Substance Strategy
· RSMDP3 Use of BAT to minimise waste
· RSMDP4 Methodology for identifying BAT
· RSMDP6 Application of BAT
· RSMDP7 BAT to minimise environmental risk and impact
· RSMDP15 Requirements and conditions for disposals of wastes
· Engineering: generic developed principles [12]

Regulatory Expectations
During GDA Step 3, we expect Rolls-Royce SMR Ltd to present a structured and comprehensive demonstration of BAT for the Rolls-Royce SMR design. Rolls-Royce SMR Ltd uses the Claims, Arguments and Evidence (CAE) model for its BAT demonstration. The CAE methodology provides a structured approach and is commonly used for nuclear new build projects, including previous GDAs, to demonstrate the application of BAT. It is considered good practice.

The CAE model should show a clear ‘golden thread’ which links the claims through to the arguments and to demonstrable evidence that underpins the claims and arguments. During GDA Step 3, we expect sufficient evidence to be provided to substantiate the BAT claims and arguments being made. The evidence should be relevant to the Rolls-Royce SMR design and should demonstrate that design decisions which have been made to date are demonstrably BAT. Novel aspects of the design and expected events should be clearly identified and the impacts on waste and spent fuel generation optimised and addressed in the BAT Case.  

The Rolls-Royce SMR design is still evolving and as a result, Rolls-Royce SMR Ltd has stated that they may not be able to demonstrate that all techniques have been fully substantiated during GDA. Rolls-Royce SMR Ltd expects there to be some gaps and uncertainties remaining in their demonstration of BAT at the end of GDA. The Environment Agency accepts that there may be gaps in a BAT Case, not least because BAT covers the technology selected and how it is used. Therefore, some aspects of BAT may be decided after GDA Step 3 has been completed, as in previous GDAs. 

The Environment Agency’s view is that any remaining gaps and uncertainties in the substantiation and demonstration of BAT should be clearly identified in the BAT Case and there should be plans in place to address them, through a defined programme of work. The plans should show that where decisions are still to be taken, credible BAT options exist for each decision. As part of the assessment during GDA Step 3, the Environment Agency will judge whether sufficient information has been provided.

There may be aspects of the BAT claims and arguments which rely on how the design should be operated. Relevant operational conditions and actions need to be stated and commitments on future operators to demonstrate BAT should be clearly identified. Conversely, aspects of the design that provide flexibility in how it is operated, so that a future operator is not constrained in being able to demonstrate BAT, should also be clearly identified. 
 
As part of the resolution of this RO, Rolls-Royce SMR Ltd will need to undertake and document the following activities during the remainder of the GDA Step 3:
1. Develop further the demonstration of BAT for the Rolls-Royce SMR design, addressing the potential shortfalls identified in this RO
2. Provide a forward work programme for the demonstration of BAT for the Rolls-Royce SMR design.
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	REGULATORY OBSERVATION ACTIONS

	RO-RRSMR-017. A1 Develop further the demonstration of BAT for the Rolls-Royce SMR design during GDA Step 3, addressing the potential shortfalls identified in this RO
In response to this Regulatory Observation Action, Rolls-Royce SMR Ltd should:

· Continue to address the potential shortfalls identified in the demonstration of BAT for the Rolls-Royce SMR design [4], [5], [6] and [7], as listed in this RO (Ref. Background Section) and in the Environment Agency’s discussions with Rolls-Royce SMR Ltd, during GDA Step 3.

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

	RO-RRSMR-017. A2 Provide a forward work programme for the demonstration of BAT for the Rolls-Royce SMR design

In response to this Regulatory Observation Action, Rolls-Royce SMR Ltd should:

Provide a forward work programme for the demonstration of BAT for the Rolls-Royce SMR design. Where appropriate this could build on the information already provided in response to RQ-02429. This should provide sufficient information to clarify:  
· Rolls-Royce SMR Ltd’s plans to develop the substantiation and demonstration of BAT as the design progresses during GDA Step 3, including the design changes made recently, clearly defining the intended end point for GDA Step 3. 
· Rolls-Royce SMR Ltd’s plans and forward actions identified to address any remaining gaps or uncertainties arising from the demonstration of BAT (as per RO-RRSMR-017.A1) or arising from the design which may impact on the demonstration of BAT. The plans should clarify when the outcomes will be incorporated into a future iteration of the demonstration of BAT.
· Rolls-Royce SMR Ltd’s plans to update any other relevant documents supporting the substantiation of BAT during GDA Step 3, and when these will be provided and incorporated into the demonstration of BAT.
· Rolls-Royce SMR Ltd’s plans to address any remaining differences arising as a result of changes to the design across the relevant environment and safety elements of the E3S Case to provide alignment and consistency. 
· Confirmation that Rolls-Royce SMR Ltd’s resources are sufficient to deliver the identified plan. 

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