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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 SMR-300 has chosen a widely used and proven UO2 fuel design, in the form of the Framatome GAIA Fuel Assembly. The design has been, and is currently, used in nuclear power plants in the United States and European Union with extensive operating experience which supports its suitability for use in the Holtec SMR-300 (see [1]). As part of normal design development activities, extensive analysis is undertaken to demonstrate that the fuel design and its supporting studies are applicable to the SMR-300, part of which includes an assessment of the nuclear design basis including the design limits and other design criteria.

As part of the UK GDA deliverables supporting the Preliminary Safety Report Part B, Chapter 2 [2] a Nuclear Design Basis [3] assessment was produced [3]. This report presents the safety case context of the fuel and core related nuclear design work, the software tools used to perform the analysis, an overview of the applied nuclear design limits and a summary of the assessments against those limits.
The design limits are defined [4] and evaluated to demonstrate the viability and safety of the core configurations, which constitute the fuel management scheme. Burnup limits are specified for the fuel assembly average burnup and for the fuel rod average burnup in the presence and absence of Gd₂O₃ burnable poison. These limits interface with certain fuel performance and mechanical performance assessments, which are scheduled to be performed beyond GDA timescales.  It should be noted that for UK GDA analysis have been performed using a conservative cycle length (capacity factor of >98%). This is not considered representative of a likely operating cycle which industry analysis shows to be around 95%.
Variable parameters influencing fuel burnup include the cycle length, refuelling loading pattern and the presence of burnable poisons in the fuel assembly. The SMR-300 uses Gd-doped fuel rods as a neutron poison to help manage local power peaking throughout the cycle length.
During detailed analysis the burnup limit for Gd-doped fuel rods was found to be exceeded by less than 3% and, due to constraints of the GDA Step 2 (Fundamental Assessment) submission timeframe, no further optimisation of the core design was reasonably achievable to demonstrate that this burnup limit could be met. 
When reference [3] identified the non-compliance, it also proposed one potential option to meet the burnup limit, namely to de-rate the plant’s thermal output. Preliminary analysis indicated that, owing to conservatisms in the plant’s heat balance, a modest reduction in thermal power would still achieve the required electrical output while also providing improved margins to this safety limit. 
In-lieu of a full demonstration of compliance at the original thermal power output, Holtec proactively recognised the non-compliance and raised a UK GDA commitment (C_Fuel_128) to track the issue. An internal UK design challenge paper is also planned to explain how the topic will be addressed. Optimisation of the previously mentioned parameters to meet the maximum fuel burnup limits is judged to be achievable with further optioneering to identify the most practicable solution(s) planned. This will form part of continued SMR-300 design development. Holtec have high confidence that resolution of this issue can be achieved without detrimental impact on reactor power, cycle length or significant impacts to the wider plant design. 
This topic is tracked through Regulatory Observation RO-HOLTECSMR-300-005 [5] and Holtec’s resolution of the RO is explained below.




	Description of Deliverables

	RO-HOLTECSMR300-005.A1 – optioneering of the means by which to address the non-compliance against the fuel burnup limit

In response to this Regulatory Observation Action, the RP should: 
· undertake optioneering to determine a preferred means by which to address the identified non-compliance with fuel burnup limit; and 
· explain why the chosen option is preferred, to support a future demonstration that risks are reduced to as low as reasonably practicable (ALARP). 

Response:
Holtec Britain intends to produce a UK SMR-300 Fuel Management Optioneering Report which has the following objectives:
· Identify options which would ensure the fuel rod burnup limit (and all other limits) are satisfied whilst ensuring the fundamental design requirements of the SMR-300 are met.
· A full list of options will be explored as part of the optioneering work but could include aspects such as an advanced fuel design, redesign of fuel loading patterns or application of a more realistic capacity factor.  
· Screen candidate changes on a set of qualitative criteria based upon expert judgement to align on a shortlist of preferred candidate changes.  The optioneering will be undertaken in accordance with the Holtec ALARP Guidance​.
· Produce scoping analysis to quantify the effect of any preferred candidate changes.
· Conclude on whether there is a need for a design change or multiple changes which ensure all design limits are met, accounting for uncertainties (where necessary) and allowing for appropriate margin.
· Conclude on any other changes which may further improve nuclear safety and if they are reasonably practicable to implement.

Reporting and Deliverables:
1. UK SMR-300 Fuel Management Optioneering Report


	RO-HOLTECSMR300-005.A2 – evidence of compliance with the fuel burnup limit

In response to this Regulatory Observation Action, the RP should provide evidence that after pursuing the chosen option to address this shortfall: 

· the SMR-300 core nuclear design is compliant with the relevant fuel burnup limit; 
· the SMR-300 core nuclear design remains compliant with all other relevant nuclear design criteria and limits; and 
· any changes to the SMR-300 nuclear design criteria and limits have been justified. 

Response:
The optioneering reported under Action 1 will involve an iterative process between detailed technical assessment of core neutronics and optioneering to align on a practicable course of action. As evidence that the core nuclear design is compliant with all relevant design criteria and limits, further detailed analysis of reactor core neutronics will be produced to supplement or replace that currently referenced in [3].

Holtec Britain will then revise the UK Nuclear Design Basis report [3] to account for the new analysis, present the wider safety case and evidence that the Regulatory Observation Action can be closed.

Reporting and Deliverables:
1. UK SMR-300 Nuclear Design Basis, Revision 2


	RO-HOLTECSMR300-005.A3 – assessment of wider impact of the chosen option

In response to this Regulatory Observation Action, the RP should: 
1. identify whether the chosen option to address this shortfall has any impact on the SMR-300 plant outside of the core nuclear design, or on the SMR-300’s design characteristics; and 
2. describe any additional work necessary to support full implementation of the chosen option, including consideration of its potential impacts on the wider plant and safety, security and environment case.

Response:
Holtec Britain understand that prospective solutions may have implications on related topics such as, but not limited to, fuel utilisation, fault studies, spent fuel pool capacity and fuel cooling time prior to dry storage operations, amongst others. The recommended solution from the UK SMR-300 Fuel Management Optioneering Report will follow the process outlined in [6] (or equivalent) and a Design Challenge paper raised to progress and implement any changes or modifications.
To support the Design Challenge paper a multi-disciplinary review of any proposed change will consider the wider implications to the SMR-300 design and operation. This review will follow a similar approach as was undertaken for the prospective design change for the Containment Structure [7].

Reporting and Deliverables:
1. UK Design Challenge from the output of Optioneering Report.

	    Key, Activities, Deliverables and Timeline
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Note: T-0 marks the start of PCSR authoring; each earlier “T-n” step represents roughly two 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; UK SMR-300 Nuclear Design Basis [3] which will be revised, however there in no plan to reissue this document to support GDA Step 2 timescales.
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