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	Revision:
	Rev. 0
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	Subject to final submissions, see schedule

	Reference Documentation Related to Regulatory Observation

	Regulatory Queries
	RQ-01595, RQ-01601, RQ-01616, RQ-01639, RQ-01678 and RQ-01705.

	Linked ROs
	None

	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. 

Background:
The SMR-300 nuclear power plant comprises various structures, including parts of containment, that consist of a Concrete Strengthened Steel Module (CSSM) structural form deeply embedded below ground. Several nuclear safety benefits can be realised with this design approach (e.g., improved robustness, radiation shielding, quality of final product etc.) but the demonstration that the CSSM and overall design of the SMR-300 civil structures were aligned to relevant good practice and reduced risk to as low as is reasonably practicable, required additional GDA Commitments beyond the GDA process (C_Civi_012) [1]. This resolution plan to Regulatory Observation (RO) RO-HOLTECSMR300-014 [2] aligns with this GDA Commitment and presents further detail on the Holtec approach to the substantiation of the CSSM form.

The CSSM is a modular construction option consisting of steel faceplates filled with concrete. Vertical and/or horizontal steel stiffener plates are pre-welded to the inner side of the faceplates to establish composite action and ensure stability during transportation and in-situ installation.

The CSSM structural form is not explicitly covered by existing Approved Codes of Practice (ACoP) or engineering codes or standards. For this reason, a CSSM design methodology is being developed which follows relevant guidance from nuclear-specific US codes and standards, incorporates experience from similar product forms and uses established engineering principles as the basis of design.

In order to ensure that SMR-300 civil structures meet the specified safety functional requirements and acceptance criteria, Holtec has partnered with industry experts (Purdue Applied Research Institute (PARI)) to support the ongoing design development of the CSSM and enable validation with appropriate analysis, backed by experimental testing.

The development of this design methodology and validation form the basis of the Holtec response to the RO. 

This topic is tracked through Regulatory Observation RO-HOLTECSMR-300-014 and Holtec’s resolution of the RO is explained below.


	Description of Deliverables

	RO-HOLTECSMR300-014.A1 – Identification of structures comprised of CSSM and the associated Safety Functional Requirements 
 
In response to this Regulatory Observation Action, the RP should: 
· Identify all structures where CSSM is intended to be used 
· List all safety claims/functional requirements for the CSSM 

Response:
During GDA a Design Basis Report for Nuclear Classified Civil Engineering Structures [3] was produced. This document gave an overview of the overall design basis applied to the Generic Reference Design of the SMR-300 nuclear safety civil engineering structures located within the Nuclear Island (NI). 

The report presents a description of civil engineering Structures, Systems and Components (SSCs), the layout design philosophy, the SSC safety and non-safety functional requirements, SSC safety classification, applicable codes and standards, an overview of the applicable materials, applicable loads and load combinations, and acceptance criteria. This report will be updated to reflect the new reference design and expanded upon to consider all relevant structures making use of the CSSM forms.

The safety functional requirements of the CSSMs will be confirmed as part of the SMR-300 safety assessment strategy outlined in the response to RO-HOLTECSMR300-011 [4] a dedicated Fault Analysis Strategy and Implementation Plan will be produced.  This will set out the work required to further develop the safety analysis to support future UK licensing activities, including high-level safety objectives, future licensing milestones and provide clarity on the expected maturity of the safety analysis development to support the project lifecycle. The specific deliverable(s) identifying the safety functional requirements of the various structures making use of the CSSM forms will be identified in this strategy.
 
Reporting and Deliverables:
1. Design Basis Report for Nuclear Classified Civil Engineering Structures (Rev 1)
2. Fault Analysis Strategy and Implementation Plan (and subsequent deliverables which identify safety functional requirements)

	RO-HOLTECSMR300-011.A2 – Benchmarking of the CSSM design against relevant design codes   
 
In response to this Regulatory Observation Action, the RP should:  
 
· Provide clarity on the CSSM design(s) to be used and tested  
· Identify and justify the relevant design codes or performance standards for the CSSMs.   
· Identify the gaps within codes and standards and how the proposed analysis and testing strategy will address these gaps 

Response:
A Licencing Topical Report (LTR) is in development by Holtec International as part of planned submissions to the United States Nuclear Regulatory Commission (NRC). The purpose of a LTR is to provide a focused, detailed document that addresses specific technical, safety, or design-related topics for nuclear facilities or systems. The LTR serves as a basis for obtaining US NRC review and approval, ensuring that the topic complies with regulatory requirements and can be referenced in future licensing applications (including UK GDA submissions and/or applications for site-specific licenses). It is recognised that endorsement by internationally recognised nuclear regulators, such as the US NRC, does not present the overall demonstration that risks have been reduced to ALARP, although it should give good confidence that the proposed CSSM design concept can meet industry good practice. Holtec Britain will review the content of this LTR to identify any risks associated with UK deployment and propose mitigation measures [5]. 

The LTR will introduce the CSSM concept used in Holtec’s SMR-300 NI structures and will draw a comparison relative to established steel-plate composite (SC) and SpeedCore systems covered by AISC standards and relevant design guides. It will outline the general requirements, methods of analysis, design capacities, and performance criteria for both containment and non-containment applications, supported by fabrication and construction considerations. The complete test plan to thoroughly validate the proposed CSSM design basis along with some of the experimental results completed by that time will be provided to confirm design assumptions, while long-term serviceability and life-cycle aspects such as corrosion, fire resistance, and maintenance will also be addressed.

Holtec Britain will adopt this LTR and undertake a gap analysis as committed to in [5]. A summary of the applicability of the design codes and methods used for the SMR civil structures (including CSSM forms) will then be presented in an update to the Design Basis Report for Nuclear Classified Civil Engineering Structures described in Action 1.

Reporting and Deliverables:
1. Design Basis Report for Nuclear Classified Civil Engineering Structures (Rev 1)


	RO-HOLTECSMR300-011.A3 – Design methodology for the justification of the Concrete Strengthened Steel Modules  

The RP should set out how it will implement the learning/outcomes from its testing and analysis programmes into the design and safety case. ONRs expectations are principally detailed in TAG17.

ONR expects that the design methodology will provide an equivalent level of assurance as provided by international nuclear codes and standards across all normal operational and fault conditions. The design methodology should consider beyond design basis performance of the CSSM. 

The RP should demonstrate in the methodology the types of lifetime data covering the item’s construction, manufacture, testing, inspection and maintenance that need to be retained to support any claims made in the safety case throughout the operational life of the facility.

Response:

As committed to under [5], a specific gap analysis against UK legislative requirements and regulatory expectations will be produced. Where differences in implementation or record keeping arises these will be identified and managed as per the Holtec Requirements Management Process [6] (noting the interactions with RO-012 [7]). 

The overall assurance that the codes, standards and methods used in the design of the SMR-300 civil structures (including CSSMs) are commensurate with their safety significance will be presented in the update to the Design Basis Report for Nuclear Classified Civil Engineering Structures. This will include consideration of beyond-design basis events.

Reporting and Deliverables:
· Design Basis Report for Nuclear Classified Civil Engineering Structures (Rev 1)

	    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; Design Basis Report for Nuclear Classified Civil Engineering Structures [3] which will be revised, however there in no plan to reissue this document to support GDA Step 2 timescales.
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