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	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:

From conception, the SMR-300 has been designed to meet US regulatory standards and informed by the principles of Defence-in-Depth (DiD), in alignment with IAEA SSR 2/1, which provides an overall strategy for safety measures and features of nuclear power plants.  The SMR-300 design provides multiple physical barriers to the release of radioactivity to the environment. These include the fuel cladding, the reactor coolant pressure boundary, and the containment structure. The SMR-300 design prevents challenges to the integrity of all these barriers and the design incorporates highly reliable passive engineered safety features.

The design has been developed to prevent and, if necessary, mitigate the consequences of design basis and beyond design basis accidents, in accordance with relevant international good practice and US licensing expectations.  This includes the approach to safety function identification, safety classification, DiD provisions, passive safety features and the approach to grouping and separation within the design.  The SMR-300 classification methodology aligns and complies with US NRC Regulatory Guide 1.26 and Title 10 Code of Federal Regulations (CFR) Part 50  (10 CFR 50) by classifying SSCs in a manner that imparts requirements to ensure safety functions can be reliably performed during design basis events.  

In the US, the design basis methodology is prescriptive, with 10 CFR 50 establishing the licensing framework and Appendix A listing the General Design Criteria (GDC) that Deterministic Safety Analyses (DSA) must satisfy.  The US licensing approach provides a standard list of transients and accidents, based on extensive PWR operating experience, that applicants need to analyse, with Holtec following the guidance in Nuclear Energy Institute (NEI) 97-04 to undertake this analysis.  This analysis has been developing in parallel to GDA Step 2 and is being used to substantiate and inform design development of the SMR-300 design.

The SMR-300 Probabilistic Safety Assessment (PSA) models are also in development.  They inform the ongoing design decisions and are intended to align with US and UK regulatory expectations. A PSA model developed for the SMR-160, which utilised very similar safety systems as the SMR-300, has been used in GDA Step 2.  The SMR-160 PSA model provides the basis for developing the SMR-300 PSA model, and the SMR-300 model will be submitted for licensing upon completion.

The UK regulatory expectations for safety analysis are set out in the relevant SAPs and TAGs, and are fundamentally based around demonstrating ALARP through a goal-setting, non-prescriptive approach, with the emphasis placed on prospective licensees to demonstrate safety. 

Whilst there are many similarities in the approach to safety analysis in the UK and US, Holtec recognise that there are differences. Demonstration of alignment with UK expectations has commenced in GDA Step 2 but Holtec acknowledge that further work and development is required to support UK deployment of the SMR-300 design. This planned work is captured as GDA Commitment C_Faul_103 in PSR v1 Chapter B14 [1] and largely aligns with the key focus areas of this Regulatory Observation.

Commitment C_FAUL_103 entails delivery of a comprehensive suite of safety analysis for the SMR-300, covering hazard identification, screening and bounding, deterministic safety assessments and probabilistic safety assessments.  This analysis would be undertaken iteratively alongside design development, to confirm the design meets relevant UK safety targets and to identify potential enhancements to further reduce risk to ALARP. Progression of C_Faul_103 will repurpose work undertaken to support US licensing of the SMR-300, supplemented with additional work to support licensing in the UK, to fully meet expectations for a UK Pre-Construction Safety Report.

Holtec has high confidence that the safety analysis performed to date has assessed the most important aspects of the design, such that there is a low risk of identifying significant gaps or significant design change, when more extensive analysis is performed. Further it is noted that the design remains sufficiently flexible to accommodate UK regulatory expectations, with future design options not foreclosed should they be required.
Holtec’s resolution of the Regulatory Observation is explained below.


	Description of Deliverables

	RO-HOLTECSMR300-011.A1 – Provide fault analysis methodologies and a strategy for further development of the fault analysis.
 
In response to this Regulatory Observation Action, Holtec should:

Provide fault analysis methodologies and a strategy for the further development of the fault analysis for the SMR-300 in-line with regulatory expectations and consistent with future safety case and design development milestones. This should include:
· hazard and fault identification, 
· design basis analysis, 
· probabilistic safety assessment (note that PSA methods are also covered by RO-HOLTECSMR300-010),
· severe accident analysis, 
· safety function categorisation & safety classification of structures, systems, and components,
· human factors analysis
· assessment of defence in depth,
where information or input is to be employed from other projects or that has been developed for other regulatory regimes, the strategy should identify and justify the how this work will be employed in the safety case, the standards or methodologies applied and an associated gap analysis to ONR’s regulatory expectations.

Response:

A comprehensive Fault Analysis Methodology Gap Analysis will be undertaken across all relevant aspects of the SMR-300 safety analysis.  This will build on the initial gap analysis undertaken in GDA Step 2, to ensure methodology issues relevant to meeting UK expectations are identified.  This will include those areas identified in this RO, as well as any other pertinent areas. 

The gap analysis will be performed against international best practice and informed by UK expectations of relevant good practice, including relevant Safety Assessment Principles (SAPs) and Technical Assessment Guides (TAGs).  

To further support overall resolution of Action A1, 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.

Based on the output of the gap analysis, the Fault Analysis Strategy and Implementation Plan will also set out the plan for the detailed development of the safety analysis methodologies, associated models and future deliverables / results.  The strategy and implementation plan will:

· set out the safety objectives of the safety analysis and explain how these objectives support the delivery of relevant safety principles
· set out the safety analysis framework, explaining interactions between disciplines and key outputs.
· confirm what updates to existing safety analysis methodologies will be required to ensure the safety objectives will be met
· provide a plan to implement the necessary updates, identifying suitable project milestones for when updates will be delivered
· identify where safety analysis produced for US licensing can be readily repurposed for application in the UK and what supplemental analysis will be required to meet UK context expectations
· identify future safety analysis related deliverables to satisfactorily close GDA Commitment C_Faul_103 and Actions A2 – A4
· justify why the proposed plan adequately supports delivery of the strategy
· ensure interfaces with other safety analysis and design topics are considered as part of the plan development (e.g. RO-HOLTECSMR300-010)

The final outputs to address Action A1 will be an updated and issued set of Fault Studies methodologies, which satisfactorily address any gaps identified in the Fault Analysis Methodology Gap Analysis.  

Reporting and Deliverables:
The following deliverables will be provided to complete Action 1:
· Fault Analysis Methodology Gap Analysis 
· Fault Analysis Strategy and Implementation Plan
· An updated set of Fault Studies methodologies



	
RO-HOLTECSMR300-011.A2 – Hazard and fault identification

In response to this Regulatory Observation Action, Holtec should:

Provide a report summarising the hazard and fault identification undertaken for the SMR-300 design which details and justifies the methodologies employed, the scope of the activities undertaken, and the completeness of the results. 

Response:

Holtec will identify the specific approach and specific deliverable(s) to address Action A2 through production of the Fault Analysis Strategy and Implementation Plan.

Based on the outputs of Action A1 and the methodologies and strategy adopted for UK deployment, Holtec plan to undertake an appropriate level of hazard and fault identification for the SMR-300 design.  This will utilise relevant systematic fault identification techniques, repurposing US safety analysis outputs where applicable, to identify a comprehensive set of postulated initiating events for further consideration in the safety analysis.  

	RO-HOLTECSMR300-011.A3 – Redundancy and diversity

In response to this Regulatory Observation Action, Holtec should:

Provide a report which sets out the justification for the degree of redundancy and diversity of safety structures, systems, and components provided to fulfill the emergency core cooling safety function at level 3 defence in depth in the SMR-300 design. The report should include consideration of:
· The methodologies specified in response to Action 1.
· The faults identified in response to Action 2,
· single failure tolerance, including consideration of single failures of passive components and appropriate justification of those excluded from consideration,
· common cause failures and appropriate justification of those excluded from consideration,
· consequential failures both from resulting internal hazards and from systematic failures such as spurious activation of control and instrumentation equipment,
· coincident faults that might occur at sufficient frequency as to warrant consideration within the design basis, including potential unrevealed failures,
· complex faults sequences that are identified as appropriate candidates for DEC-A scenarios.

Response:

Holtec will identify the specific approach and specific deliverable(s) to address Action A3 through production of the Fault Analysis Strategy and Implementation Plan.

Based on the outputs of Action A1 (the methodologies and strategy adopted for UK deployment) and Action A2 (the potential initiating events for the SMR-300), Holtec expect to,  

· Define a set of bounding fault sequences for subsequent assessment
· Deterministically demonstrate that the plant is capable of withstanding faults within the design basis, without resulting in unacceptable consequences.  The deterministic assessment will include appropriate consideration of issues such as single failure tolerance (including passive failure), common cause failure, consequential failures, coincident faults and unrevealed failures, complex fault sequences etc.
· Identify Safety Functions and Categorise them based on their significance to nuclear safety.
· Identify the Systems, Structures and Components (SSCs) which deliver the Safety Functions and classify each SSC based on the importance of its role in delivering the Safety Functions
· Probabilistically quantify the likelihood of potential accident scenarios, the level of risk which they present, and the effectiveness of the engineered safety features in mitigating/reducing this risk
· Demonstrate that any further risk reductions have been assessed and found not to be reasonably practicable

The output of the analysis described above will be used to demonstrate that the SMR-300 has appropriate redundancy and diversity of safety structures, systems, and components, provided to fulfil the emergency core cooling safety function at level 3 defence in depth.



	RO-HOLTECSMR300-011.A4 – Defence in depth and practical elimination

In response to this Regulatory Observation Action, Holtec should:

Provide a report that justifies the application of defence in depth for the SMR-300 design and that the potential for large or early releases of radioactivity has been practically eliminated. This should include consideration of degraded plant states with core melt (DEC-B events) and appropriate identification of safety measures to effectively mitigate the consequences of such events.

Response:

Holtec will identify the specific approach and specific deliverable(s) to address Action A4 through production of the Fault Analysis Strategy and Implementation Plan.

The SMR-300 design has been developed to adhere to the principles of Defence-in-Depth (DiD) concepts, which provide an overall strategy for safety measures and features of nuclear power plants. This ensures that no single human or equipment failure will lead to harm to the public, and even combinations of failures that are only remotely possible will lead to little or no harm.  The approach aligns with IAEA SSR 2/1 and is structured in five levels.

The outputs of the safety analysis described in Action A3 are predominantly focused at identifying safety measures at Level 1-3 DiD.  The outputs of this analysis are used as inputs to inform the development of the severe accident analysis, predominantly focused at L4 DiD.  

As identified in PSR Chapter B15, GDA Commitment C_SAA_085 recognises that further safety analysis for UK deployment is required to support the development of a comprehensive deterministic analysis of DEC B events.  Similarly, GDA Commitment C_SAA_086 recognises the need to conduct further analysis for UK deployment, with regards to any additional safety functions or safety measures required for accident management.  

Based on the output of Action A1, severe accident methodologies will be adopted for UK deployment to demonstrate that, 
· severe accident scenarios have been appropriately specified and analysed
· appropriate safety measures have been provided in the design to protect or mitigate against those scenarios
· large or early releases have been practically eliminated for the SMR-300

Based on the totality of safety analysis outputs across Actions A3 + A4, Holtec will demonstrate that there are appropriate safety measures for the SMR-300 to ensure,
· that the levels of defence in depth in the SMR-300 design are sufficiently independent and support the reduction of risks to ALARP
· that the integrity of the barriers to prevent release of radioactive inventory is maintained where practicable, to reduce risks to workers and the public to ALARP


	

	Key Deliverables and Timeline

	
   
Note: T-0 marks the start of PCSR development; 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

	None.
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[1] 	Holtec Britain, “HI-2240345, Holtec SMR GDA PSR PART B Chapter 14 Safety/Design Basis Accident Analysis,” Revision 1, June 2025.
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