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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 plant design is simplified relative to the operating Generation III plants and incorporates passive, robust safety systems to enhance its safety, construction, operation, and maintenance. The use of passive systems aims to deliver a highly reliable, safe design, which protects the public, workers and the plant from potential hazards.

The Control and Instrumentation (C&I) systems are integral to these passive safety systems by allowing control of operational parameters, providing initiation signals in response to plant transients and monitoring functions.

The C&I architecture employs the principle of Defence-in-Depth by providing separate systems for monitoring and control, protection and diverse actuation functions with appropriate redundancy, independence, diversity, determinism, segregation, fail-safe design and simplicity. Modern digital technology is employed for high availability, to reduce human performance error, and to optimise operation and maintenance. The detailed description and justification of the C&I architecture is presented in Preliminary Safety Report (PSR) Chapter B4 [1].

During GDA Step 2, the C&I architecture was modified to include a non-computerised hardware platform to enhance diversity and to align with international regulatory requirements [2].  The DRP for GDA was not modified following the design change, and accordingly it has not been assessed by the ONR. The modified C&I architecture addresses certain independence concerns identified in the RO.

The PSR further recognises that additional justification is needed to demonstrate that the detailed engineering of the C&I systems meets the appropriate levels of redundancy, independence, diversity and specific regulatory expectations etc. Commitments have been raised (C_C&I_082 and 083) to manage this further work which will be presented in future stages of design or safety assessment. The Regulatory Observation addressed by this Resolution Plan aligns with this further work and matches Holtec’s commitment to deliver a highly reliable and safe design.

This topic is tracked through Regulatory Observation RO-HOLTECSMR-300-013 [3]  and Holtec’s resolution of the RO is explained below.


	Description of Deliverables

	RO-HOLTECSMR300-013.A1 – Independence & CCF

In response to this Regulatory Observation Action, Holtec should provide a suitable and sufficient justification to demonstrate that there is adequate independence between the C&I systems in the SMR-300 design including protection against Common Cause Failures (CCF). 
 
Taking into account: 
· ONR expectations as outlined in relevant standards and guidance; 
· established UK relevant good practice;  
· areas of the C&I design where systems providing Defence in Depth on one level require functionality from another system in another Defence in Depth level;  
· relevant good practice and OPEX regarding the potential vulnerability to CCF of the technology used in the C&I design, including FPGAs;  
· the ability to deterministically demonstrate resistance to a CCF of the PIMS; and 
· relevant good practice regarding defence in depth and independence. 

Response:
To provide a suitable and sufficient justification to demonstrate that there is adequate independence between the C&I systems in the SMR-300 design Holtec will produce an UK SMR-300 C&I Architecture Justification Report. The systems considered in this document will be:

· Plant Control System (PCS)
· Plant Safety System (PSS)
· Diverse Actuation System (DAS)
· Post Accident Monitoring System (PAMS)

The C&I Architecture Justification Report will show: how independence is achieved between SMR-300 C&I systems; how redundancy is implemented; and how potential CCF vulnerabilities, including those associated with FPGA-based systems, are addressed. Improvements in independence and diversity for the DAS have already been described in the Resolution Plan to RO-HOLTECSMR300-001 [4]. The overall safety case strategy for C&I is currently being defined and a comprehensive identification of the safety functional requirements for the SMR-300 C&I is captured under the Resolution Plan to RO-HOLTECSMR300-011 [5]. This is reflected in the key activities, deliverables and timeline chart at the end of this Resolution Plan.

More specifically for UK SMR deployment, PSR Chapter B4 identified 3 areas where independence between different defence in depth layers may not be fully distinct:

· PAMS, and the interface with PCS and PSS
· Shared sensors between PCS, PSS and DAS for particular measurements
· Plant Interface Modules (PIMs) (part of PSS) performing commands originating from PSS, PCS and DAS.

Independence within the PIMs and shared sensors for PSS and DAS commands is captured as part of RO-001 Action 3.1 'Holtec will assess and justify shared elements of the DAS design such as the sensing and functional equipment as well as the power interface modules (PIMs)'. Accordingly, the resolution to this action will focus on the independence within the PSS and between PCS and PSS.

The PSR acknowledges the requirement to provide further assessment of shared components and demonstration of functional independence between the different defence in depth systems. This analysis will be presented in the SMR-300 Diversity and Defence in Depth Analysis report. This report will draw upon detailed design documents of each system including a demonstration of the signal interface for the revised DAS design, that was not part of the DRP assessed in GDA. The scope of this analysis will be expanded to include wider consideration of the PCS and its functional independence from the PSS and DAS.

The PSR raised commitment (C_C&I_083) to acknowledge the regulatory approach to post accident monitoring differs between the US and IAEA/UK regulatory frameworks. System Design Description: Post Accident Monitoring System, will be developed to describe the PAMS design and incorporate analysis to demonstrate the suitability of the system architecture.

Throughout this development, the C&I architecture (including PCS, PSS, DAS and PAMS) will be designed in accordance with appropriate standards, with design decisions managed through the Design Control Process [6]. This Process includes controls on design maturity, risk management and decision making via the SMR-300 Risk Management and Design Decision Procedure [7]. Modifications to the UK SMR-300 design and the associated design reference point are then implemented using the UK SMR-300 Design Management process [8] ensuring UK regulatory requirements are considered.

These processes manage the identification and assessment of any design changes needed to meet the appropriate standards and can be used to address additional requirements arising from Relevant Good Practice (RGP) or to support further risk reduction where clear safety benefits exist (e.g. where the C&I architecture makes a significant contribution to overall plant risk).  The assessment of design changes includes the evaluation of options to resolve the associated design change problem statement.

As part of the UK SMR-300 C&I Architecture Justification Report, a proportionate assessment will be carried out to address overall C&I architecture considerations collectively, using defined objectives and decision criteria. The assessment will justify the selected approach and   demonstrate that the final design reduces risk to a level that is As Low As Reasonably Practicable (ALARP).  This ALARP demonstration will be in accordance with the ALARP Guidance Document [9] which includes an optioneering methodology outlining option identification, screening and assessment of these options as well as justification of the preferred solution.

Reporting and Deliverables:
1. UK SMR-300 C&I Architecture Justification Report  
2. SMR-300 Diversity and Defence in Depth analysis 
3. System Design Description: Post Accident Monitoring System (PAMS)


	RO-HOLTECSMR300-013.A2 – Single Failure Criterion

In response to this Regulatory Observation Action, Holtec should demonstrate how the SMR300 design meets the single failure criterion for those C&I systems that are the principal means of fulfilling Category A safety functions. 
 
Taking into account: 
· ONR expectations as outlined in relevant standards and guidance;
· unrevealed failures with complex software systems such as the PSS, FPGAs, the PIMS modules and actuators;
· all potential modes of operation;
· any fault sequences that can affect the system’s ability to respond to that, or any other faults; and
· relevant good practice regarding single failure tolerance.
 
Response:
The generic SMR-300 design adopts the definition of the Single Failure Criterion as described in the recognised industry standard IEEE 603 [10] and IEEE 379 [11] and discussed during regulatory engagement:

Single Failure Criterion shall be demonstrated with an identifiable undetected failure that leads to the loss of a Category A function within 1 division.

This definition is consistent with other industry standards (such as IAEA SSG-39 [12]) and has been agreed to meet regulatory expectations during GDA interactions with the clarification that this is applied to the PSS, as it will be the principal means of fulfilling Category A safety functions.  Our regulatory engagements have also clarified that identifiable but nondetectable failures exclude CCF, including software CCF, which are mitigated by diversity within the overall I&C architecture.

For the PSS, the UK SMR-300 C&I Architecture Justification Report will specifically address redundancy and compliance to the Single Failure Criterion.  This document, and supporting references including an FMEA, will provide a justification of the failures which are considered identifiable before assessing the ability to detect each failure. Identified but nondetectable (unrevealed) failures[footnoteRef:2] will be preferentially eliminated through design, or shown not to affect the ability to deliver the claimed Safety Function. Where this cannot be shown through analysis, then appropriate mitigations, including optioneering for design changes will be considered. [2:  An identified but non-detectable failure is one which has been postulated in a safety assessment (such as a failure mode and effects analysis (FMEA) but which is not revealed through a test scheme, by alarm or by anomalous indication).] 


The Resolution Plan to RO-HOLTECSMR300-011 [5] describes the process for delivering a comprehensive suite of safety analysis for SMR-300, covering hazard identification, screening and bounding, deterministic safety assessments and probabilistic safety assessments. Where additional requirements result from this analysis, this will be reported in the UK SMR-300 C&I Architecture Justification Report.

Where further requirements or gaps to regulatory expectations are identified, these will be managed through the design control process [6] supported by the SMR -300 Risk Management and Design Decision Procedure [7] and the UK SMR-300 Design Management process [8] which controls modifications to the UK SMR-300 design. The assessment of design changes includes the evaluation of options to resolve the associated design change problem statement and any design change will be summarised and referenced in the UK SMR-300 C&I Architecture Justification Report.

Reporting and Deliverables:
1. UK SMR-300 C&I Architecture Justification Report



	Key Activities, Deliverables and Timeline
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Deliverables in italics and 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). No GDA submissions are affected by the proposals within this Resolution Plan.
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