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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. There is no inherent dependency on these deliverables to support US licensing activities.  

Background:
The ageing and deterioration of systems, structures, and components (SSCs) in a nuclear power plant are important because of their potential to affect the plant’s reliability and operational availability.  Proactive management of ageing and degradation mitigates failures and supports the continued safe and reliable operation of the plant.

Sustaining the plant’s performance in line with its design intent throughout its life relies on a thorough understanding, and effective management of, ageing and degradation. Achieving this requires a proactive, multidisciplinary approach that considers a range of factors including material selection, chemistry, operating conditions, fundamental principles of operation, and well-structured arrangements for Examination, Inspection, Maintenance, and Testing (EIMT).

Holtec has proactively integrated requirements for managing SMR-300 degradation from the earliest stages of design development, aligning with international best practices and drawing on standards and guidance from respected organisations such as the Electric Power Research Institute (EPRI) and the U.S. Nuclear Regulatory Commission (US NRC).
·  The SMR-300 top-level plant requirements and system level requirements draws directly from these sources. Holtec consider this approach aligns with the expectations of the US NRC, against which the SMR-300 is being designed.
· SMR-300 system level design requirements incorporate the EPRI User Requirements Document (URD) for Advanced Light Water Reactors (ALWR) [1] which provides prescriptive design requirements that address the significant degradation mechanisms inherent to ALWR technology. 
· Component designs are guided by relevant industry codes, including ASME BPVC [2] Section III for nuclear components, which shape and inform both material selection and functional design of the SMR-300.
· ASME Section XI [3] requirements have been incorporated into the SMR-300 plant and system-level requirements to establish a robust foundation for managing maintenance and inspection. 

Holtec recognises these sources as leading international standards, grounded in decades of operational experience (OPEX), empirical data, and targeted research specific to light water reactor technologies. These well-established bodies of knowledge identify the specific and relevant considerations for ALWRs and provide prescriptive design guidance to mitigate known degradation mechanisms. Holtec’s conscious integration of these standards ensures optimal influence over critical design aspects such as material selection and component lifecycle management. Holtec have confidence that this proactive integration of internationally recognised guidance, directly into plant and system level requirements, represents an efficient means of addressing the principal concerns related to ageing and degradation. 

This resolution plan outlines the approach to developing a comprehensive UK Ageing and Degradation Strategy. It aims to enable a systematic evaluation of the SMR-300's ageing and degradation arrangements within the framework of UK expectations. This intent has already been formally acknowledged in the Generic Design Assessment (GDA) through commitment C_MSQA-109, as referenced in Part A, Chapter 4 of the Preliminary Safety Report (PSR) [4].

Holtec’s resolution of the RO is explained below.











	Description of Activities and Deliverables

	RO-HOLTECSMR300-008.A1 –Ageing and degradation management strategy.
In response to this Regulatory Observation Action, Holtec should:

Demonstrate that the RP’s approach to ageing and degradation management aligns with ONR’s expectations and with international relevant good practice, as described in this RO.

Response:

Commitment C_MSQA_109 (as referenced in PSR Chapter A4) [4] was raised to develop a UK Ageing and Degradation Management Strategy for the SMR-300.

The strategy will be developed using guidance from the IAEA Handbook for Ageing Management for Nuclear Power Plants [5] and the IAEA publication on Ageing Management and the Development of a Programme for Long Term Operation of Nuclear Power Plants [6].

The strategy will incorporate the results from the supplemental UK-specific safety analysis conducted under GDA Commitment C_Faul_103 (PSR part B Chapter 14) [7]. These results will form the foundation for a graded approach, aligned with UK Relevant Good Practice (RGP), to manage ageing and degradation. This graded approach will guide the systematic identification of ageing and degradation mechanisms relevant to each SSC, with attention commensurate with their importance to safety.

The strategy will establish a structured programme of review and verification activities of the SMR-300 design. This programme will apply a systematic approach to evaluate the extent to which extant arrangements meet UK regulatory expectations

The strategy will define the scope of deliverables, including; detailed plans, findings from analyses, and the provision of evidence to support the UK Pre-Construction Safety Report (PCSR). These detailed plans will incorporate Relevant Good Practice (RGP), drawing from a range of authoritative sources to address specific aspects of ageing and degradation management, as well as the arrangements necessary for effective implementation.

The outputs of the strategy will feed into the material selection review described in under Action RO-HOLTECSMR300-008.A2. This will provide the necessary assurance that the design aligns with UK regulatory expectations, and any associated risks can be demonstrated to be ALARP. Where there are potential shortfalls against UK licencing expectations, Design Challenges can be raised in accordance with the Holtec Britain Design Challenge Process [8].

Reporting and Deliverables:
	Preliminary Title 
	Description 

	UK SMR-300 Ageing and Degradation Strategy
	High level document to outline the strategy to generate 
and provide assurance to support the UK Licencing for 
SMR-300.



Closure of RO-HOLTECSMR300-008.A1 will be via delivery of the UK SMR-300 Ageing and Degradation Management Strategy.


	RO-HOLTECSMR300-008.A2 – Application of the ageing and degradation 
management strategy to the design and material selection of the SMR-300.

In response to this Regulatory Observation Action, Holtec should:

Demonstrate how ageing and degradation considerations have informed and influenced the design and the material selection of the relevant SSCs for the SMR-300.

Response:

The activities that will be defined in the UK SMR-300 Ageing and Degradation Strategy described in RO-HOLTECSMR300-008.A1 will include review/assessment plans for specific ageing and degradation considerations and topics, for example “materials selection”. At the Design phase, this will include a review against relevant good practice of:
· Operational and accident conditions defined for the equipment qualification programme.  Noting that the equipment qualification programme should be informed by the safety analysis studies planned in response to RO-011. 
· The environmental conditions in operational states and accident conditions taken account of in the design. 
· Potential ageing effects and degradation mechanisms for SSCs (scope defined in Action A1)have been identified and evaluated.
· How relevant experience and research results have been reviewed and considered.
· The demonstration that appropriate materials with adequate ageing resistant properties have been used. 
· The materials testing programmes put in place for periodic monitoring of ageing effects during operation.
· The accessibility of SSCs for the monitoring of ageing effects.
· Where provisions for on-line or condition monitoring have been put in place.
· The inspectability and maintainability of SSCs throughout the lifetime of the plant.
· How relevant preventive and/or mitigatory measures (e.g. chemistry) are to be implemented.

Though subject to further development during delivery of Action A1, the conceptual method for appraising material choices will do the following:
· Utilise the outputs of UK safety analysis to inform a graded appraisal of SSCs to identify relevant considerations. This includes operating environments, associated degradation mechanisms, and specific features of sensitivity or novelty identified.
· Optimised material assessment will be made based on these results with comparison RGP, OPEX and best practice.
· This independent assessment will be used to verify the material selection in the baseline design, along with the selection rational.
· Where the material choice concurs with conclusion of the UK context review an assurance statement will be prepared. Or in cases where they differ, a substantiated rational (and ALARP assessment) will be provided or UK design challenge [8] could be progressed where appropriate.





Reporting and Deliverables:
	Preliminary Title
	Description

	UK SMR-300 Materials Selection Summary Report
	Provides a summary of the outcome of the material appraisal
process



Closure of RO-HOLTECSMR300-008.A2 will be via delivery of the UK SMR-300 Materials Selection Summary Report.


	RO-Holtec SMR-300-008.A3 – Justification of the design life for the SMR-300.

In response to this Regulatory Observation Action, Holtec should:

Demonstrate how the long-term design life objectives of the SMR-300 will be met and that the main SSCs within the nuclear island will be able to carry out their nuclear safety functions throughout their design life.

Response:
Components that are classified ‘Very High Reliability’ will contain a specific section within their respective CSR, to justify and substantiate that measures are in place to enable management of that component throughout their design life/operational life of the plant. The detail of documentation arrangements for these components can be found in PSR Part B Chapter 18 [9].

For SSCs within the scope defined in Action A1 , the ‘systems based view’ documents will contain a section to substantiate how functionality will be maintained for the operational life of the plant.

The information required to construct and evidence the justification of how the design meets the SMR-300 design life objectives will be gathered in-line with the Ageing and Degradation Strategy discussed in RO-HOLTECSMR300-008.A1. High level topics include:
· Ageing mechanisms summary
· Material and design choices
· Environmental Qualification
· Maintenance and inspection schedules
· Linkage of measures to the driving mechanisms

These justifications will demonstrate that the design life is achievable and address uncertainties by substantiating the analysis underpinning the design, demonstrate understanding of behaviour over time, substantiate adequacy of retained margins, and show that mitigations applied are appropriate.

This information will be incorporated into the lifecycle planning for a UK context deployment.




Reporting and Deliverables:
	Preliminary Title 
	Description 

	UK SMR-300 Through Life Management Strategy

	Culminates the outputs generated from the execution of the UK Context Ageing and Degradation Strategy and other lifecycle management considerations. This will provide guiding principles, decision-making framework, and an integrated overall approach for managing SMR-300 through its full lifecycle in the UK context. This will be produced to support the generation of the UK context Pre-Construction Safety Report.

	Systems Based View Documents
	Head document for a given SSC or System summarising the golden thread of the SSC throughout the safety case, including any specific arguments and contribution to overall risk.  

	Component Safety Reports
	Principle source of evidence for the structural integrity aspects for ‘Very High Reliability’ components. The CSR’s main purpose is to summarise and present the work undertaken to
substantiate the component to a level appropriate to a Very High Reliability or High Reliability component. The CSR will draw upon documentation which provides evidence for
each of the presented arguments.



Closure of RO-HOLTECSMR300-008.A3 will be via delivery of the UK SMR-300 Through Life Management 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 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.  In addition,

· Delivery timelines will be dependent on the specific arrangements and conditions of future UK deployment programme.
· SMR-300 UK Context Ageing and Degradation Strategy will be developed in parallel to the progression of RO-011 (Fault Analysis Maturity), the output of which will confirm the identification of all safety significant SSCs for UK deployment of the SMR-300. 


	Impact on GDA Submissions

	Implementation of this resolution plan will be outside of the GDA timescales and will likely support further development of a PCSR. Therefore there will be no impact on GDA submissions. 
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