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	RO Planned Closure Date:
	Subject to final submissions, see schedule

	Reference Documentation Related to Regulatory Observation

	Regulatory Queries
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	Linked ROs
	RO-HOLTECSMR300-008

	Other Documentation
	N/A



	Scope of Work

	The SMR-300 is an advanced Pressurised Water Reactor (PWR) Nuclear Power Plant designed by Holtec International, drawing on decades of operational experience to deliver clean, affordable power with enhanced passive safety features. The SMR-300 is designed to meet US regulatory standards and the EPRI Advanced Light Water Reactor Utility Requirements Document, aligning with internationally recognised codes and practices. Holtec judges US and UK regulatory expectations to share a common foundation, shaped by international cooperation and IAEA safety standards. While broad engineering principles are similar in both countries, Holtec acknowledges potential differences in specific regulatory details.
 
The primary focus of a two-step UK Generic Design Assessment (GDA) is for the fundamental adequacy of the SMR-300 to be assessed against UK regulatory expectations.  Early in GDA, Holtec established a Design Reference Point (DRP) based on the SMR-300 design for Palisades in the US. The DRP has been evaluated for compliance with UK regulations and helps identify areas where US and UK requirements may diverge. Ensuring design stability across a global SMR-300 fleet is central to Holtec’s deployment strategy, making the GDA process a critical milestone.

The actions, deliverables and schedule produced herein are applicable to UK SMR-300 deployment to meet UK licensing expectations. There is no inherent dependency on these deliverables to support US licensing activities.

Background:
As part of the UK GDA deliverables supporting the Preliminary Safety Report Part B, Chapter 18 [1] a Design Basis assessment was produced [2]. This report presents the methodologies and considerations followed for the design and analysis of the SSCs of the generic SMR-300 in the scope of Structural Integrity topic.
The SMR-300 Reactor Pressure Vessel (RPV) is within this scope and identified as a candidate for Highest Reliability requirements for UK deployment. The approach for such a safety case requires the explanation and demonstration of the measures adopted, over and above normal US practice, which justify the claim that gross failure can be discounted. Important aspects of this demonstration include, but are not limited to:
· Consideration of potential in-service degradation mechanisms,
· The use of proven materials,
· Demonstration of an avoidance of fracture, 
· An in-service materials monitoring scheme,
· A process for review of facility operation to ensure the facility is operated and materials performance is within the assumptions of the safety case

Irradiation embrittlement of the RPV steel is a well-known and understood degradation mechanism affecting Light Water Reactors. The SMR-300 Preliminary Safety Report (PSR) presented the measures claimed to mitigate the relevant concerns with further commitments to develop the justification in-line with UK expectations as set out in [3]. 

A justification for the material selection of the RPV was presented in the PSR, including evidence that adequate toughness at end-of-life conditions was predicted. However, it was also recognised that further evidence and measures may be needed to demonstrate that the detailed material composition and fracture toughness properties would meet the principles and requirements set out in [3].

Normal business activities are planned to assess and implement the Highest Reliability requirements and meet UK regulatory expectations in this topic. This will form part of continued SMR-300 design development for the UK and Holtec have high confidence that resolution of this issue can be achieved without significant change to the SMR-300 design.

This topic is tracked through Regulatory Observation RO-HOLTECSMR-300-009 and Holtec’s resolution of the RO is explained below.


	Description of Deliverables

	RO-HOLTECSMR300-009.A1 – Considerations of RPV specifications and manufacture requirements.

In response to this Regulatory Observation Action, the RP should demonstrate that the material selection for the RPV reduces risks ALARP considering:
(a) margins against brittle fracture, and 
(b) the proposed lower tempering temperature.

Response:
Holtec Britain will produce a UK SMR-300 Preliminary RPV Design Basis report which will be developed from, and expand on, the content presented for GDA purposes in [2].
The objectives of the report will meet the requirements of [3] and will be commensurate with the maturity of design development at the time of submission. This will include, but is not limited to, the following objectives:
· Summarise the considerations of the material selection process for the RPV and present the justification for the material selected.
· Identify the ageing and degradation mechanisms of concern and the important parameters which eliminate or reduce the risk of these mechanisms.
· Identify the chemical compositional limits of the selected material and justify how these have been optimised and improved beyond minimum design code compliance.
· Demonstrate how other factors such as heat-treatment, grain structure and ductile-brittle transition temperature affect the minimum fracture toughness of the selected material.
· Define a minimum fracture toughness requirement.
· Present the margins against brittle fracture at end-of-life conditions by comparing the predicted RTNDT (including irradiation-induced shifts) with the minimum operating temperature envelopes, to demonstrate that appropriate margins are maintained throughout life, consistent with expectations for highest reliability components.
· Present the justification that the risks associated with the RPV material selection have been reduced to ALARP. 
Additionally, the report will demonstrate the applicability of ASME Code fracture toughness correlations to the selected material. An independent review by specialist metallurgists will contribute to this demonstration. 

Any developments or Design Changes from the details assessed during the GDA period will also be summarised.

Reporting and Deliverables:
1. UK SMR-300 Preliminary RPV Design Basis


	RO-HOLTECSMR300-009.A2 – Applicability of empirical models to the RPV material selection.

In response to this Regulatory Observation Action, and given the material selected for the RPV does not appear to be directly applicable to the codes and standards being claimed, the RP should demonstrate that the end-of-life fracture property predictions and the derivations of the minimum temperature of the RPV are consistent with international RGP. This demonstration should include justification of how the model predictions are conservative particularly for high-fluence predictions.

Response:

Holtec Britain will produce a report demonstrating the applicability of the models and methodologies cited in the PSR. This report, UK SMR-300 Applicability of Irradiation Embrittlement Correlations will demonstrate how the chemical composition and operating parameters are within the bounds of the irradiation embrittlement correlations used. Appropriate consideration will be given to other variables such as material heat treatment, chemical segregation and microstructure.

Appropriate conservatism will be demonstrated by sensitivity studies and allowance of appropriate margins in the derivation of the adjusted reference temperature. These conservatisms will be confirmed by the reactor vessel material surveillance programme which will demonstrate that there is an adequate number of samples and an appropriate sample removal schedule. Holtec Britian will therefore produce a further deliverable; a UK SMR-300 Reactor Vessel Material Surveillance Programme Strategy which will outline how these and other requirements will be managed.

The justification for the RPV minimum operating temperature at end-of-life conditions will be presented in the Action 1 associated deliverable: UK SMR-300 Preliminary RPV Design Basis.

Reporting and Deliverables:
1. UK SMR-300 Preliminary RPV Design Basis
2. UK SMR-300 Applicability of Irradiation Embrittlement Correlations




	RO-HOLTECSMR300-009.A3 – Fracture toughness samples in the Surveillance Programme.

In response to this Regulatory Observation Action, the RP should demonstrate the adequacy of the approach taken with regards to fracture toughness measurements in the surveillance programme.

Response:

Reference [3] was produced during GDA with limited scope on material surveillance, which was commensurate with the maturity of the design at this stage. The Structural Integrity Principles and Methodology report will therefore be updated to present these requirements, for components that require the demonstration of highest reliability, such as the RPV. 
The UK SMR-300 Reactor Vessel Material Surveillance Programme Strategy will set out how these detailed requirements will then be implemented. The strategy will include demonstration that there are an adequate number of samples and an appropriate sample removal schedule which is suitable to confirm the applicability of, and margins in, the assessments in Actions A1 and A2.

Reporting and Deliverables:
1. An update to the Structural Integrity Principles and Methodology [3]
2. UK SMR-300 Reactor Vessel Material Surveillance Programme Strategy

	  Key Activities, Deliverables and Timeline

	


[image: ] 
Deliverables in bold will be formally issued to the ONR to address the actions raised in the Regulatory Observation.

Note: T-0 marks the start of PCSR authoring; each earlier “T-n” step represents roughly three months before that start date. Blue cells indicate the periods during which work on each task is scheduled; completion of earlier tasks feeds into subsequent ones.  


	Impact on GDA Submissions

	Delivery of the work supporting this Resolution Plan is contingent on the timescales for development of a future Pre-Construction Safety Report (PCSR). One GDA submission is affected by this Resolution Plan; Structural Integrity Principles and Methodology [3] which will be revised, however there in no plan to reissue this document to support GDA Step 2 timescales.
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