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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
The well-established principle of defence-in-depth ensures that the 3 main safety functions of control of criticality, cooling of nuclear material and containment of radionuclides can be delivered in all scenarios.

For most light water reactor designs, including the SMR-300, a containment structure is provided in the design to prevent unacceptable releases of radioactivity to the public and the environment following any design basis or beyond design basis accident. Any penetration through this containment should be isolatable in response to such an accident and any penetration connection to the containment environment or reactor coolant system should be provided with isolation features which meet the Single Failure Criterion. This Containment Isolation function is a requirement or expectation in international standards and the US and UK regulatory regimes [1], [2], [3].

Allowance is made within International and US expectations [1], [2] for ‘closed systems’ to require only a single isolation feature, located outside of the containment but as close as practical to the structure. A closed system is defined as one which has a barrier or boundary between the system medium and either the containment environment or the reactor coolant system. This barrier is required to meet the same design and integrity requirements as the main containment structure and may also require periodic testing of its functional capability.

The SMR-300 incorporates a passive decay heat removal system outside of the containment structure, connecting to the secondary side of the steam generator. This Secondary Decay Heat (SDH) removal system is a sub-system of the Passive Core Cooling (PCC) Engineered Safety Feature and is claimed against multiple Design Basis Accidents. When initiated, heat can be rejected from the secondary coolant to the Annular Reservoir through a permanently submerged heat exchanger. 

The SMR-300 SDH meets the definition of a closed system, with the integrity of the fuel clad providing the first barrier, the integrity of the Steam Generator tubes and tube-sheet providing a second barrier, and the integrity of the closed SDH system providing a third barrier. The SDH system does not include an automatically isolatable valve, which was a conscious design decision in the development of the SMR-300, to ensure availability of the SDH to respond to relevant faults using passive systems and thereby reducing the overall risk. This is clearly recognised and discussed in the UK Preliminary Safety Report.   Noting that the SMR-300 is in Step 2, (fundamental assessment [3]) of GDA, demonstration that the principles supporting the international standards will be met, along with the UK requirement to demonstrate that the overall risk is As Low As is Reasonably Practicable (ALARP) will be progressed as part of future UK SMR-300 delivery.  

Holtec has confidence that the risks associated with  SDH containment penetration can be robustly demonstrated as tolerable and ALARP, with the work to achieve this demonstration set out in this resolution plan. Furthermore, the overall design and UK deployment risk associated with this issue is considered low, as the design remains sufficiently flexible to accommodate UK regulatory expectations, with future design options not foreclosed.

Holtec’s resolution of the Regulatory Observation is explained below.



	Description of deliverables

	RO-HOLTECSMR-300 .A1 – Analysis of consequences of failure of SDHR SSCs outside of containment 

In response to this Regulatory Observation Action, Holtec should: 
 
Analyse using appropriately conservative deterministic methodologies the potential consequences of a failure of the SDHR SSCs outside of containment. This analysis should include: 
1) SDHR SSC failure as an initiating event 
2) Any potential consequential failures of SDHR SSCs following other initiating events, or any potential common cause failures with other SSCs 
3) Failure of SDHR SSCs coincident with failure of any other SSCs where the combined event would be sufficiently frequent such that a conservative analysis would be proportionate. 

Response
Holtec has raised commitment C_FAUL_103 (refer to PSR Chapter B14 [4]) which commits to a comprehensive approach to safety analysis and will appropriately address regulatory expectations and good practice.
This commitment is planned to be delivered as part of the development of a Pre-Construction Safety Report (PCSR). Supporting this, a tier-2 reference to the safety report will summarise the safety case for the SDH system and address the actions listed above. 
Inputs to this deliverable will be taken from analysis or substantiation produced for the safety assessment of the SMR-300 in the United States and from any supplemental assessments performed for a prospective deployment in the United Kingdom.
The scope of this deliverable, preliminarily titled Decay Heat Removal System Based View, will include:
· A summary of the initiating events originating within and reliant on the PCC system, including the SDH sub-system.
· A summary of the deterministic and probabilistic assessments of the initiating events, including assessment of dependencies (e.g. CCF/CMF) and internal or external hazards.
Whilst the totality of initiating events and their assessment will be presented and managed through the safety analysis topics (Design Basis Analysis, Probabilistic Safety Assessment, Hazard studies etc) the Decay Heat Removal System Based View will summarise those relevant to the SDH. Resolution of GDA Commitment C_Faul_103 will produce a comprehensive set of Initiating Events through fault identification techniques such as Failure Modes and Effect Analysis (FMEA) or Hazards and Operability (HazOp) studies. This will build on the initiating events identified in the PSR [5] and take account of any design development since the issue of the design reference point. 
Consequential failures of SDH SSCs will be addressed through Hazard studies and a specific dependency analysis which will consider common cause and common mode failures. Table 1 summarises the key deliverables and safety studies to be produced in support of resolution of this action.

Table 1: Summary of deliverables and safety studies supporting resolution of RO-HOLTECSMR300-004 .A1

	Preliminary Title
	Description

	Decay Heat Removal System Based View (new)
	Head document summarising the golden thread of the PCC system throughout the safety case, including any system specific arguments and contribution to overall risk.

	Preliminary Fault Schedule (update)
	The Preliminary Fault Schedule will be developed and updated to provide a schedule of initiating events and bounding initiating events mapped against claimed safety functions and safety measures. 

	Safety Assessment Handbook (update)
	An update to the Safety Assessment Handbook [6] provided as part of GDA. This document will provide the methodology, or reference the detailed methodology, for conservative approach to the deterministic assessment of plant faults, internal hazards and external hazards.

	Design Basis Accident Analysis (DBAA) (update)
	These studies will provide the results of the deterministic assessment of design basis faults, to the methodology and principles described in the Safety Assessment Handbook. These DBAA will be developed from the DBAA produced during GDA [7].

	Accident Sequence Analysis of Design Basis Faults (update)
	These studies will provide the detailed transient analysis of design basis faults, including fault progression, safety system initiation and outputs of RELAP5-3D analysis.

	Radiological Consequences Analysis of Design Basis Faults (new)
	These studies will provide the radiological consequence analysis of design basis faults and comparison with relevant safety limits and targets.

	Individual and Combined Internal / External Hazard Assessments (new)
	These studies will provide the detailed assessment of Hazards originating from or impacting the SMR-300 Engineered Safety Features

	Dependent Failure Analysis (new)
	These studies will identify the potential common cause and common mode failures relevant to the SDH system which are not encompassed by the local or global effects of the Hazards analysis.



RO-HOLTECSMR-300 .A2 – Demonstration that risks have been reduced ALARP with respect to the provision of isolation valves on the SDHR containment penetrations 

In response to this Regulatory Observation Action, Holtec should: 

Provide a justification as to how the design reduces risks ALARP with respect to the provision of isolation valves on the SDHR containment penetrations. This justification should include consideration of the potential options to reduce risk and a demonstration that all reasonably practicable options have been taken.

Response

Holtec has sought to proactively manage this challenge and appropriate submissions are planned in support of licensing applications in the United States. Within the PSR Holtec have also identified a strategy and set of actions to demonstrate the associated risk is as low as reasonably practicable. 

This strategy was set out in Appendix B to Reference [7] and commits to:
· Optioneering to identify any improvements to the robustness of the isolation barriers and implementation of any reasonable practicable measures identified.
· An assessment and comparison of risk, with and without, the provision of automatically isolating valves on the SDH removal sub-system
· Consequence assessment of extremely unlikely initiating events where multiple boundaries fail (fuel cladding, Steam Generator tubes and SDH boundary all fail) and demonstration that risks are tolerable and ALARP. This would include means of terminating any off-site release which could normally be mitigated through automatic isolation valves.

The overall Safety Case and demonstration that the design is fault tolerant will be summarized in the tier-2 deliverable Containment Isolation (CI) System Based View. This will include arguments on the integrity of the SDH system and the extremely low risk of failure or leaks developing, through the adoption of conservative design assessment, relevant international standards and good practice.

The lower tier deliverables contributing to the resolution of this action and feeding into the Containment Isolation System Based View are summarised in the following table:

Table 2: Summary of deliverables supporting resolution of RO-HOLTECSMR300-004 .A2

	Preliminary Title
	Description

	Containment Isolation System Based View (new)
	Head document summarising the golden thread of the CI system throughout the safety case, including any system specific arguments and contribution to overall risk.

	Containment Isolation of the SDH system optioneering report (new)
	A multi-disciplinary assessment of options available to provide containment isolation or improve the robustness of the existing arrangements for the SDH system. Options will be proportionately assessed using qualitative and quantitative means. Implementation of any reasonable practicable measures will be through design management processes.

	Steam Generator Tube Rupture Deterministic Safety Analysis (update)
	Reports the SGTR deterministic safety analysis calculations utilizing the process defined in a detailed methodology report, supporting the Safety Assessment Handbook. The results will be evaluated against the acceptance criteria defined in this same methodology. 

This document will be an input to the Accident Sequence Analysis of Design Basis Faults.






	Key Activities, Deliverables and Timeline
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Note: T-0 marks the start of PCSR development; each earlier “T-n” step represents roughly one
month 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

	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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