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[bookmark: _Toc216265594][bookmark: _Toc109727646]Executive summary
This report presents the outcomes of my Management for Safety and Quality Assurance (MSQA) assessment of the Holtec SMR-300 as part of Step 2 of the Office for Nuclear Regulation (ONR) Generic Design Assessment (GDA). This assessment is based upon the information presented in revision 1 of Holtec’s Safety, Security and Environment Case (SSEC) (comprising a Preliminary Safety Report (PSR), Preliminary Environment Report (PER), Preliminary Safeguards Report (PsgR), and General Security Report (GSR)), the Design Reference Point (DRP) revision 1.1, and supporting documentation. 
ONR’s GDA process calls for a stepwise assessment, which increases in detail as the project progresses. The focus of my assessment in this step was towards the fundamental adequacy of the arrangements for producing SMR-300 design and PSR, and the suitability of the methodologies, approaches, codes, standards and philosophies which form the building blocks for the design and generic safety and security cases.
[bookmark: _Hlk192240831]In accordance with my assessment plan I targeted my assessment at the arrangements developed and deployed by the RP for the production of an adequate design and safety case. My expectations were informed by ONR’s Safety Assessment Principles (SAPs), Technical Assessment Guides (TAGs), and other guidance which ONR regards as relevant good practice.
I targeted the following aspects in my assessment of the SMR-300 DRP and SSEC:
Specific arrangements for the delivery of the GDA
Design management and control arrangements
SSEC production and control arrangements 
Based upon my assessment, I have concluded the following:
The documented information and submissions were found to be of an adequate quality throughout the GDA. 
GDA specific arrangements, were found to be adequately implemented and effectively maintained in accordance with the RP’s management systems and support the fundamental design and safety case.
Design management arrangements, were found to be adequate in the current stage of implementation. The arrangements in place for the development of the Design Reference were suitable and sufficient. 
I have identified a potential regulatory shortfall in RO-HOLTECSMR300-012 regarding the RP’s arrangements for requirements management. The RP has produced a resolution plan, this contains actions that I am confident can allow the shortfalls captured in my regulatory observation to be addressed should they be suitably completed.
SSEC production and control arrangements, where sampled, were found to be adequately mature, implemented and maintained. 

[bookmark: _Hlk168596328]Overall, based on my Step 2 assessment, I have not identified any fundamental safety shortfalls from a MSQA perspective that would prevent ONR permissioning the construction of a power station based on the generic Holtec SMR-300 design.
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[bookmark: _Toc216265596]Introduction
This report presents the outcomes of my Management for Safety and Quality Assurance (MSQA) assessment of the Holtec SMR-300 as part of Step 2 of the Office for Nuclear Regulation (ONR) Generic Design Assessment (GDA). This assessment is based upon the information presented in version 1 of the Holtec SMR-300 Safety, Security, Safeguard, and Environment Case (SSEC) (refs. [1] [2] [3] [4] [5]) the Design Reference Point (DRP) (ref. [6]), and supporting documentation (ref. [7]).
Assessment was undertaken in accordance with the requirements of ONR’s management system. It follows ONR’s Risk Informed and Targeted Engagements policy (RITE) (ref [8]), guidance on the mechanics of assessment (ref. [9]), ONR Safety Assessment Principles (SAPs) (ref. [10]), together with the principles detailed in the supporting Technical Assessment Guides (TAGs), have been used as the basis for this assessment. 
Background
ONR’s GDA process (ref. [11]) calls for a step-wise assessment of the Requesting Party's (RP) submissions with the assessments increasing in detail as the project progresses. Holtec International is the RP for the GDA of the Holtec SMR-300 design. Holtec International has designated Holtec Britain to manage the GDA project, including developing the SSEC. Holtec Britain is a wholly owned UK subsidiary of Holtec International.
In October 2023 ONR, together with the Environment Agency and Natural Resources Wales (NRW), began Step 1 of the GDA for the Holtec SMR-300. Step 1, which is the preparatory part of the design assessment process and mainly associated with initiation of the project and preparation for technical assessment in later steps, was successfully completed in August 2024 (ref. [12]).
Holtec International confirmed that it only intends to complete GDA up to the end of Step 2. The output of Step 2 GDA is a GDA Statement.
Step 2 commenced in August 2024. The focus of ONR’s assessments in this step is towards the fundamental adequacy of the design and SSEC, and the suitability of the methodologies, approaches, codes, standards, and philosophies which form the building blocks for the design and generic SSEC. The objective is to undertake an assessment of the design against regulatory expectations to identify any fundamental safety, security, or safeguards shortfalls that could prevent ONR granting permission for construction of a power station based on the design (ref. [11]).
Prior to the start of Step 2 I prepared a detailed assessment plan for MSQA (ref. [13]). This has formed the basis of this assessment and was also shared with the RP to maximise openness and transparency. 
This report describes one of a series of assessments which support ONR’s overall judgements at the end of Step 2 which are recorded in the Step 2 Summary Report (ref. [14])
Scope
The assessment documented in this report is based upon the DRP and SSEC for the Holtec SMR-300 as summarised in the SSEC chapters and supporting documentation. 
The overall scope of the Holtec SMR-300 GDA is described in the PSR chapters A1 and A2 (ref. [1] [2]). The GDA scope was agreed in Step 1 although this has been modified, with agreement of the regulators, during Step 2 (refs. [15] [16]). Holtec International has indicated that it intends to complete a two-step GDA with the objective of receiving a GDA Statement from ONR and has aligned its GDA scope with this objective. The GDA scope defines the generic plant and layout and includes all systems, structures and components that are identified as being important to safety, security and safeguards, all modes of operation, and all stages of the plant lifecycle.
My MSQA assessment scope is defined in my assessment plan (ref. [13]) which is discussed in detail in section 4.1 and includes the following topics:
Organisational capability;
Use of the management system and quality organisation for the SMR-300 design;
Development and Submission of the SSEC;
Specific arrangements for the delivery of the GDA;
Evaluate the design assurance arrangements applicable to the SMR-300 design.
Judging the design control arrangements applicable to GDA against the Safety Assessment Principles (SAPs).
Full implementation of the design control and assurance arrangements, originally included in my assessment plan are out of the scope due to changes in the RP’s arrangements late in the GDA schedule, I cover the arrangements assessment in section 4.1.

[bookmark: _Toc216265597]Assessment standards and interfaces
For ONR, the primary goal of the GDA Step 2 assessment is to reach an independent and informed judgment on the adequacy of the design as detailed in the DRP, and the safety, security and safeguards case for the reactor technology being assessed.
ONR has a range of internal guidance to enable inspectors to undertake a proportionate and consistent assessment of such cases. This section identifies the standards which have been considered in this assessment.
This section also identifies the key interfaces with other technical topic areas.
Standards 
1. The ONR SAPs (ref. [10]) constitute the regulatory principles against which the RP’s case is judged. Consequently, the SAPs are the basis for ONR’s assessment and have therefore been used for the Step 2 assessment of the Holtec SMR-300.
The International Atomic Energy Agency (IAEA) safety standards (ref. [17]) and nuclear security series (ref. [18])  are a cornerstone of the global nuclear safety and security regime. They provide a framework of fundamental principles, requirements and guidance. They are applicable, as relevant, throughout the entire lifetime of facilities and activities.
Furthermore, ONR is a member of the Western European Nuclear Regulators Association (WENRA). WENRA has developed reference levels (ref. [19]), which represent good practices for existing nuclear power plants, and Safety Objectives for new reactors (ref. [20]).
2. The relevant SAPs, IAEA standards and WENRA reference levels are embodied and expanded on in the TAGs (ref. [21]). 
1.1.1. Safety Assessment Principles (SAPs) 
3. The key SAPs applied within my assessment are MS.1, MS.2, MS.3, MS.4 and SC.1. 
4. A list of the SAPs used in this assessment is recorded in Appendix 1.
Technical Assessment Guides (TAGs)
5. The following TAGs have been used as part of this assessment:
· NS-TAST-GD-096 - Guidance on Mechanics of Assessment (ref. [22])
· ONR-GDA-GD-007 - New Nuclear Power Plants: Generic Design Assessment Technical Guidance (ref. [23])
· NS-TAST-GD-051 – The purpose, scope and content of safety cases (ref. [24])
· NS-INSP-GD-017 – Licence Condition 17 – Management Systems (ref. [25]) 
· NS-TAST-GD-049 – Licensee Core Safety and Intelligent Customer Capabilities (ref. [26])
· NS-TAST-GD-057 - Design Safety Assurance (ref. [27])
National and international standards and guidance
6. The following international standards and guidance have been used as part of this assessment:
IAEA Safety Standard GSR Part 2 – Leadership and Management for Safety (2016) (ref. [28])
IAEA SSR 2/1 (Rev. 1) Safety of Nuclear Power Plants: Design (ref. [29])
ISO 9001:2015, Quality Management Systems – Requirements (ref. [30])
IAEA TECDOC 1933 - Approaches to Management of Requirement Specifications for Nuclear Facilities throughout Their Life Cycle (ref. [31])
WENRA Safety of New Power Plant designs (ref. [32])
Integration with other assessment topics
7. I have worked closely with other topics and with the Environment Agency as part of my MSQA assessment. Similarly, other assessors sought input from my assessment. These interactions are key to the success of GDA to prevent or mitigate any gaps, duplications or inconsistencies in ONR’s assessment. 
8. The key interactions with other topic areas were:
All GDA topics (engineering and safety analysis) - As a cross-cutting topic MSQA assesses the extent to which quality management system procedures have been adequately made and effectively implemented for facilitating design management and safety case management.
Environment Agency – The MSQA topic is undertaken jointly between ONR and the Environment Agency. I have undertaken all aspects of the assessment in collaboration with my Environment Agency counterpart. This Assessment Report reflects my findings and judgement on behalf of ONR.
Use of technical support contractors
During Step 2 I have not engaged Technical Support Contractors (TSCs) to support my MSQA assessment for the Holtec SMR-300. 

[bookmark: _Toc216265598]Requesting party’s submission
The RP’s principal submissions are a series of drawings and documents that make up the DRP and a series of SSEC chapters and other supporting references, which provides its preliminary safety, security, safeguards and environment cases for the generic SMR-300 design. This section presents a summary of the SMR-300 design and safety case for MSQA. It also identifies the supporting documents submitted by the RP which have formed the basis of my MSQA assessment of the SMR-300.
Summary of the Holtec SMR-300 design
The Holtec SMR-300 design is a Pressurised Water Reactor (PWR) with a single steam generator, including an integrated pressuriser and two Reactor Coolant Pumps (RCPs) providing forced circulation in normal operation. The electrical power output capacity to the grid is 320 MWe (net) (from a thermal power of 1,050 MWth) with a design life of 80 years for non-replaceable components. The SMR-300 design submitted for assessment in GDA is a twin-unit design comprising two SMR-300 reactors and associated plant.
The SMR-300 is equipped with a number of supporting systems for normal operations and a range of safety measures to provide cooling, criticality control, and contain radioactivity under fault conditions. Passive safety features are preferred to active components, reflecting the RP’s design philosophy. 
The SMR-300 has a compact layout. The Reactor Pressure Vessel (RPV), which holds the fuel assemblies, the steam generator, RCPs and associated pipework, the Spent Fuel Pool (SFP), and the passive safety systems, are all held within a steel Containment Structure (CS) and a secondary steel and concrete Containment Enclosure Structure (CES). An Annular Reservoir (AR), containing a large volume of water, is located between the CS and CES. The AR is used to provide the ultimate heat sink to the passive safety systems. 
The twin unit design is comprised of two separate reactors in separate containment buildings. Each reactor has dedicated normal operation systems, safety measures, and SFP, however there is a single control room for the twin unit SMR-300.
The Holtec SMR-300 design has been developed by the RP based upon well-established PWR technology. The RP claims that the design of the SMR-300 is based upon the following principles:
redundant and passive engineered safety features
simplified plant design with structures designed to withstand all postulated external events
ability to mitigate design basis accidents with no operator action
ability to cope with an extended loss of all AC power for at least 72 hours
defence-in-depth approach to beyond design basis accident mitigation
highly reliable active systems to support normal plant operation
SSEC approach and structure
The SSEC for the SMR-300 consists of the PSR, the PER, the Generic Security Report (GSR), and the Preliminary Safeguards Report (PSgR), along with their supporting documents. The complete set of SSEC documentation submitted for the GDA is captured within the Master Document Submission List (MDSL) (ref. [7]). 
The SSEC has been developed for a twin-unit reactor design to be constructed, operated, and decommissioned on any generic site that is within the bounds of the generic SMR-300 Generic Site Envelope (GSE).
The fundamental purpose of the SSEC is to demonstrate that the SMR-300 can be constructed, commissioned, operated, and decommissioned on a generic site in the United Kingdom (UK) to fulfil the future licensee’s legal duties to be safe, secure and protect people and the environment (ref. [1]).
The SSEC and supporting documents have been prepared using the Claims Arguments Evidence (CAE) concept. SSEC Chapter A3 (ref. [3]) provides a high-level route map which links the claims made throughout the SSEC to the fundamental purpose.
Summary of the requesting party’s case for MSQA 
The key claim relevant to the MSQA topic presented in the SMR-300 safety case Chapter 4 (ref. [4]) Claim 1.4: Holtec has appropriate integrated project, quality, design, and safety management arrangements to deliver a UK SMR-300 which is demonstrably safe and secure, protecting people and the environment throughout its lifecycle.
The aspects covered by the Holtec SMR-300 safety case for MSQA can broadly be grouped under five headings which are summarised as follows:
GDA Specific Arrangements
The key claims for this aspect of my MSQA topic presented in the SMR-300 safety case Chapter 4 (ref. [4]) are:
Claim 1.4.1 “Holtec has appropriate Quality Management arrangements to deliver a UK SMR-300.”
Claim 1.4.2 “Holtec has appropriate Project Management arrangements to deliver a UK SMR-300.”
I have assessed the GDA specific arrangements through the following arrangements:
Quality management arrangements;
Project management arrangements;
Organisational Capability;
Management of Regulatory Queries, Regulatory Observations and Regulatory Issues; and
Master Document Submission List and Document List controls.
Design Management Arrangements 
The key claim for this aspect of my MSQA topic presented in the SMR-300 safety case Chapter 4 (ref. [4]) is Claim 1.4.3 “Holtec has appropriate Design Management arrangements to deliver a UK SMR-300.”
I have assessed the design management arrangements through the following arrangements:
Design reference;
Design control;
UK design management; and
Requirements management.
SSEC Production and Control arrangements 
The key claim for this aspect of my MSQA topic presented in the SMR-300 safety case Chapter 4 (ref. [4]) is Claim 1.4.4 “Holtec has appropriate Safety, Security and Environment Case management arrangements to deliver a UK SMR-300.”
I have assessed the SSEC production and control arrangements through the following arrangements:
SSEC strategy;
Production and Review arrangements; and
Commitment and assumptions management.
Supply Chain Management and Design Authority Intelligent Customer 
Through the GDA I have assessed the arrangements for supply chain management and design authority intelligent customer when applicable to other aspects of my assessment, such as in relation to the design activities and SSEC production. 
Demonstrating Risks are Reduced ALARP
Whilst the MSQA topic does not directly assess whether and how risks have been reduced to ALARP, having effectively documented, readily understood, approved and current arrangements for the design and safety case development supported by a capable organisation creates a framework that underpins the ALARP justification presented by the RP in all GDA topics.
Basis of assessment: requesting party’s documentation
The principal documents that have formed the basis of my MSQA assessment are:
· HI-2240335, Holtec SMR GDA PSR PART A Chapter 4 Lifecycle Management of Safety and Quality Assurance, Revision 1, July 2025 (ref. [4])
· HPP-3295-0001, Holtec SMR 300 Generic Design Assessment Project Management Plan, Revision 4, August 2024 (ref. [33])

· HPP-3295-0002, Holtec SMR 300 Generic Design Assessment Project Quality Plan, Revision 2, August 2024 (ref. [34])

· SMR-300 GDA Master Document Submission List (ref. [7])

HQP-3.0 Design Control, Revision 29, January 2018. (ref. [35])
HSP-100301, Design Control, Revision 7, July 2024. (ref. [36])
HPP-8002-1010, SMR-300 Design Control, Revision 1, May 2025. (ref. [37])
HPP-160-3033, System Requirements Notebook Development, Revision 0, October 2022. (ref. [38])
HPP-8002-0003, Design Decision and Risk Management Procedure, Revision 1, February 2024. (ref. [39])
HPP-3295-0017, Holtec SMR-300 Design Management Process, Revision 1 (ref. [40])
HI-2240251, SMR-300 Top Level Plant Design Requirements, Revision 2, January 2025. (ref. [41])
HPP-8002-0006, SMR-300 Pre-Job Brief and Post-Job Review, Revision 2, July 2025. (ref. [42])
HPP-8002-3015, SMR-300 Design Standard for Civil-Structural Workflow, Revision 1, May 2025. (ref. [43])
HI-2241455, Holtec SMR-300 Through-Life Safety, Security and Environmental Case (SSEC) Strategy, Revision 0, December 2024 (ref. [44])
HPP-3295-0012, Holtec SMR-300 Generic Design Assessment Management of Safety, Security, and Environmental Cases, Revision 0, April 2024 (ref. [45])
HPP-3295-0018, Holtec SMR-300 Safety, Security and Environment Overarching Quality Plan and Records, Revision 0, May 2024 (ref. [46])
HPP-3295-0013, Holtec SMR-300 Generic Design Assessment Capturing and Managing Commitments, Assumptions and Requirements, Revision 0, April 2024 (ref. [47])
· HPP-3295-0009, GDA Supplier Document Review, Approval and Integration, Revision 0, April 2024 (ref. [48])


· 

[bookmark: _Toc216265599]ONR assessment
Assessment strategy
I undertook the Step 2 GDA assessment in line with the scope of my assessment plan (ref. [13]) which is aligned to the expectations and requirements of the GDA Process (ref. [11]). I assessed the implementation of the arrangements as developed in Step 1 for the commencement of Step 2. I assessed the arrangements that have been implemented during Step 2. However, where I was not able to adequately assess the effectiveness of the implementation due to the incorporation into the RP’s management system being towards the end of the GDA. In these cases I have assessed the written arrangements and clarified understanding through regulatory queries. 
I have undertaken my assessment through sampled assessment of the submissions made by the RP and through engagements with the RP in online calls and visits to the US design authority offices and UK based teams.
The claims within Part A Chapter 4 of the PSR (ref. [4]) are evidenced by documented arrangements within the RPs management system. I have assessed the claims against the arrangements adequacy. 
Assessment
GDA Specific Arrangements
Quality management arrangements
ONR’s GDA process (ref. [11]) sets out the requirements for the requesting party to establish and maintain adequate arrangements to ensure a meaningful GDA is achieved. 
PSR Part A Chapter 4 (ref. [4]) Claim 1.4.1: “Holtec International have an appropriate MSQA Framework to deliver a safe and secure UK SMR-300.”
My Step 1 Assessment Report (ref. [13]) provides context and judgement on the arrangements implemented and assessed in Step 1 that were utilised during Step 2 such as the documented, management system structure and GDA organisational structure. 
‘HPP-3295-002 Holtec Britain SMR-300 Project Quality Plan’ (PQP) (ref. [34]) is a quality plan developed within the structure of the Holtec International Quality Management System. It provides the framework and descriptions of the activities and processes that are required for the GDA specifically, whilst signposting to the wider management system for Holtec International standard processes and arrangements.
This was updated at the start of Step 2 and has been utilised throughout the step by all RP GDA contributors, including all divisions (and subsidiaries) of Holtec International, and subcontractors involved in the delivery of the GDA project.
During Step 2 I raised concerns relating to the implementation of some of the arrangements for the GDA including configuration management, examples of poor documented information quality control, use of the management system across the organisation and commercially confidential information designation throughout the PSR revision 0. I communicated these concerns with the RP through RQ-01615.
The RP demonstrated the use of its quality management arrangements through its use of its non-conformance and corrective action arrangements to address my concerns. I was satisfied with the response and that in general the identified concerns were not repeated or diminished the meaningfulness of the GDA.
In the later stages of Step 2 I conducted an implementation visit of the GDA specific arrangement at the RP’s UK premises. I sampled evidence of arrangements implementation relating to:
the raised concerns from the GDA project (RQ-01615), 
the commitments, assumptions and requirements register and committee;
the design management procedure;
MDSL management;
DRP configuration;
RO and RI management; and 
SSEC development and review. 
I recorded the visit in CR-01643 (ref. [49]) and found no matters for concern and that in general, although the arrangements as written and submitted do not provide detailed guidance, the practical application had adequate records and evidence of effective implementation.
Throughout the GDA I participated in multiple regulatory engagement meetings and visited the Holtec International Camden USA offices for continuation of my assessment. These sessions provided me with confidence in the Holtec International quality organisation and capability. 
The use of the management system and communication of quality related matters between Holtec Britain and Holtec International is consistent, well governed and aligned to UK regulatory expectations as the RP’s management system is based upon the ISO 9001:2015 standard.
In summary, I judge the quality management arrangements to be aligned with regulatory expectations and requirements of ONR’s GDA process (ref. [11]) and international good practice as detailed in section 2.1.3.
Project management arrangements
The management system of the RP is project based and to fulfil the requirements of ONR’s GDA process (ref. [11]), Holtec Britain created a Project Management Plan (PMP) (ref. [33]) for the non-quality specific requirements. 
PSR Part A Chapter 4 (ref. [4]) Claim 1.4.2 “Holtec has appropriate Project Management arrangements to deliver a UK SMR-300.”
The Holtec Britain PMP (ref. [33]) details many subjects outside of my assessment scope which I did not assess such as budget arrangements and non-quality corporate risk management. 
As referred to in section 4.2.1.1, my Step 1 assessment report (ref. [13]) provides detail and context for the arrangements related to project management that were assessed throughout the GDA. I detail key aspects of note from Step 2 in this report and my assessment of the implementation of those arrangements assessed in Step 1.
Although not submitted, the PMP received a minor update for Step 2 to revision 5 and this was reviewed during a regulatory engagement (ref. [49]) and I agreed that the RP did not need to undertake the work to submit the new revision as the documented information in revision 4 remained applicable for my assessment. 
I judge that the interface arrangements within (refs. [33], [34], [50] and [15]) have been managed adequately throughout the GDA between the RP’s Regulatory Interface Office (RIO), Project Management Office (PMO) and the regulator’s Joint Programme Office (JPO).
Nuclear Safety Culture arrangements are presented in the PMP. The arrangements such as the HI Corporate Manual CD-19 were assessed in Step 1. During Step 2 I have noted that in the meetings I have participated in the RP started with a safety moment that was based upon the RPs arrangements and safety culture traits, this is good practice.
ONR’s GDA process (ref. [11]) requires the RP to maintain an accurate schedule for the submissions, key project stages and milestones. The arrangements involved the use of a scheduling tool (HIP6) that was utilised for the planning and communication of the schedule through the RPs PMO. The RP did maintain the schedule (ref. [51]) during the GDA although it was not accurate. The schedule changed on multiple occasions during the GDA and in some instances for the MSQA topic, the rescheduled submissions were still delivered late or with quality issues to meet timelines. For the prominent schedule changes, delays or inaccuracies the RP maintained communication with the regulators to mitigate significant project delay or reduction in the meaningfulness of the GDA step. 
In summary, I judge the project management arrangements for these aspects discussed to be adequate and in line with the expectations for the GDA as set out in ONR’s GDA process (ref. [11]).
Organisational Capability
For context in this section, I specifically refer to Holtec International, as the USA based design authority organisation only, or Holtec Britain, as the UK based organisation only, or both collectively for clarity in assessment findings.
Holtec International is well established and has been operating since 1986. The central scope of the organisation was to design, manufacture and supply specific components for the nuclear industry, primarily dry storage and transportation spent fuel casks. In 2011 the RP expanded its scope to the develop its own SMR. 
In Step 1 (ref. [13]) I assessed the arrangements for competency and training, which I judged to be adequate. In this section, I detail my assessment of the Holtec International and Holtec Britain organisational capability during Step 2, recognising the differences in expectations of the management system, custom and practice between the USA and UK. 
Through Step 2 the Holtec International and Holtec Britain continued to expand its resources relating to these arrangements such as, lunch and learn sessions relating to the Holtec Britain management system and providing ALARP and BAT training to the Holtec International USA based design authority. I judge the arrangements relating to competency and training to be good practice and aligned with RGP such as (ref. [30]).
Holtec International has a well-documented management system but I judge it to have an over reliance on its SQEP resource, organisational knowledge capability, custom and practice. This judgement is based upon the responsibility-centric approach of the documented information, such as (ref. [37]) detailing what shall be met as a requirement and by which specific role, but not providing a “flow” of how the procedural requirements should be met.
Holtec Britain utilise the RP-wide management system as a core but has its own ISO 9001:2015 certification. I judge that the detail provided in its own arrangements, which have been developed for the GDA, have greater detail on how processes should be actioned, by which responsible person and to what standard. This approach is aligned with UK regulatory expectations (ref. [10]).
I believe there is a risk that as the development of the SMR-300 continues and further resources are needed, the Holtec International management system will further rely on personnel culture, custom and expertise. RGP such as (ref. [28]), requires adequate documented detail for safety significant processes, and for the organisation to determine the level of detail required (ref. [30]). There should be a balance between prescription of process and reliability on responsibility and competence. I have discussed this risk during the GDA with the RP and in some instances of the management system arrangements, the RP has chosen a responsibility centric approach to increase flexibility but relying on judgement of specific roles, but has also been increasing the detail in its management system following its own review and improvement arrangements. I believe that as the RP continues to mature its management system (within its new scope) there is a credible path to reducing this risk, which at this stage of design development is tolerable.
Holtec Britain utilised the services of Technical Support Contractors (TSC) for a significant portion of the SSEC production and as input to justifications made. The control of TSC inputs is discussed in 4.2.3. and 4.2.4., I found the use of TSCs to be adequate in the topic sample I assessed. 
Management of Regulatory Queries, Regulatory Observations and Regulatory Issues
ONR’s GDA process (ref. [11]) requires the RP to implement and maintain arrangements for managing regulators queries, observations and issues resulting from the GDA.
The RP has developed arrangements ‘Holtec SMR-300 - Managing Regulators' RQs, RIs & ROs’ (ref. [50]) for fulfilling this requirement. I assessed the arrangements in Step 1 and found the arrangements to be adequate. In Step 2 I assessed the effectiveness of implementation of these arrangements. 
ONR has issued several regulatory observations and received resolution plans that will extend beyond the timelines of the GDA. The RP is maintaining a register and intends to close out the actions for each observation to an agreed timescale. 
I have assessed the implementation of these arrangements throughout the GDA and during an implementation visit (ref. [49]) to Holtec Britain at the end of Step 2. I found the arrangements and their implementation to meet the requirements of ONR’s GDA process (ref. [11]).
Master Document Submission List and Document List controls
ONR’s GDA process (ref. [11]) requires the RP to implement and maintain arrangements for recording all document submissions to ONR, including the latest versions, through the Document List (DL) and the MDSL. The MDSL supports the GDA statement made at the conclusion of the GDA and documents the basis of the ONR assessments.
The RP developed arrangements for maintaining and submitting a monthly MDSL within the PQP (ref. [34]). I assessed the arrangements in Step 1 and judged the arrangements to be adequate. In Step 2 I assessed the effectiveness of implementation of these arrangements. 
The MDSL has been maintained and submitted monthly, I conducted a sample review of the MDSL in April 2025. At this time I found minor inconsistencies that were queried with the RP in regulatory engagements and during the implementation visit (ref. [49]). The inconsistencies found were rectified where necessary and no outstanding inaccuracies have been identified.
The final MDSL is expected in October 2025 and will be supported by the submission of the full DL.
The MDSL and its supporting arrangements have met ONR’s expectations during the GDA. 
Overall, I judge the arrangements and their implementation to be adequate and meet the requirements of ONR’s GDA process (ref. [11]).
GDA Specific Arrangements - Conclusion
With regards to the specific arrangements developed and implemented for delivery of the GDA, I judge that the RP has developed and maintained suitable and sufficient arrangements to enable a meaningful 2 step GDA to have been conducted. The arrangements are aligned with relevant good practice as detailed in section 2 and the requirements of ONR’s GDA process (ref. [11]) have been met.
Design Management arrangements 
ONR’s GDA process (ref. [11]) requires the RP to submit a Design Reference (DR) which lists all the documents that define the design of the NPP that the GDA submissions refer to and the ONR GDA assessments will be based upon. ONR expect this to be ‘frozen’ at a specific date known as the Design Reference Point (DRP). The MSQA topic assesses the arrangements for developing the design, DR and for setting the DRP. 
PSR Part A Chapter 4 (ref. [4]) presents “Claim 1.4.3: Holtec has appropriate Design Management arrangements to deliver a UK SMR-300”.
The claim is supported by multiple arguments and evidence submissions. As detailed in my Step 1 report (ref. [13]) the core assessment of the design related arrangements was deferred to Step 2, although some arrangements were assessed for context and to provide confidence for my recommendation to begin Step 2. During Step 2 I have sampled and assessed the arrangements and current implementation relating to the design control for the DR and for setting the DRP.
The key documents I have sampled during Step 2 include:
HI-2240648, GDA Design Reference Point, Revision 2 (ref. [6])
HI-2241229, Design Reference Point and GDA Scope Change Proposal, Revision 0 (ref. [15])
HQP-3.0 Design Control, Revision 29, January 2018. (ref. [35])
HSP-100301, Design Control, Revision 7, July 2024. (ref. [36])
HPP-8002-1010, SMR-300 Design Control, Revision 1, May 2025. (ref. [37])
HPP-160-3033, System Requirements Notebook Development, Revision 0, October 2022. (ref. [38])
HPP-8002-0003, Design Decision and Risk Management Procedure, Revision 1, February 2024. (ref. [39])
HPP-3295-0017, Holtec SMR-300 Design Management Process, Revision 1, December 2024 (ref. [40])
HI-2240251, SMR-300 Top Level Plant Design Requirements, Revision 2, January 2025. (ref. [41])
HPP-8002-0006, SMR-300 Pre-Job Brief and Post-Job Review, Revision 2, July 2025. (ref. [42])
HPP-8002-3015, SMR-300 Design Standard for Civil-Structural Workflow, Revision 1, May 2025. (ref. [43])
Design Reference
The RP detailed its arrangements for submitting the DR and declaring a DRP within Holtec Britain Design Management (ref. [40]). The process details the arrangements for proposing GDA scope and DRP changes to the regulators.
During Step 2 the DRP and GDA scope did have some revisions proposed by the RP and agreed by the regulators to ensure reconciliation where possible between the SSEC and the development of the design during the GDA.
I judge the arrangements and their implementation for the management of the DR and DRP to be adequate and in line with the expectations of ONR’s GDA process (ref. [23])
Design Control
The arrangements presented in the PSR Chapter 4 (ref. [4]) as evidence of claim 1.4.3 are consistent with the engagements and submissions throughout Step 2. It is key to note the context of the arrangements are primarily for the design of the USA based SMR-300 Palisades project, with specific arrangements created to review and challenge the design where the RP deems appropriate to meet specific UK regulatory expectations and legal requirements.
I visited the Holtec International corporate offices in Camden, USA where the design activities are being undertaken, the record and further details of this visit is within CR-24-516 (ref. [52]). From this visit I found that the RP had appropriate arrangements in place at a discipline and system specific level but had further work to detail an overarching design process. This work is still ongoing, but the RP has made significant progress and has incorporated a new Design Control Procedure (DCP) (ref. [37]) within its management system.
I have assessed the DCP (ref. [37]) for applicable arrangements but have not sampled implementation as it is newly approved and cannot be fully evidenced. The RP has raised a commitment within PSR Part A Chapter 4 (ref. [4]) (C-MSQA-107) to evidence the implementation of the procedure and related arrangements such as the “Design Integration Reviews (DIR)”. The DIR are stage-gate reviews that facilitate the progression through the design process if technical and project criteria are satisfied. For my judgement, I assessed sampled arrangements for design control that were in place prior to the development of the DCP (ref. [37]) and its requirements. These arrangements were sampled during the Holtec International design authority visit CR-24-516 (ref. [52]) and assessed in Step 1 and earlier in Step 2. 
The DCP (ref. [37]) is compliant with the RPs wider management system requirements for design control such as (refs. [35], [36], [39], [41]). The DCP is high level but does provide greater clarity on the use of the management system for design activities with clear requirements for specific personnel to create and maintain the essential deliverables for progressing the design. The RP has provided an example of an updated design standard for Civil Engineering (ref. [43]) that has greater detail aligning to the requirements of the DCP (ref. [37]).
The DCP (ref. [37]) introduces new arrangements for phasing the design (milestones) and for integrating reviews (DIRs) at the completion of the milestones. Although the PSR describes that the design is at differing levels of maturity and therefore milestones, the RP recognises the need for a confirmatory assessment to ensure all design activity deliverables are complete as part of the DCP implementation commitment C_MSQA_107. 
The DCP (ref. [37]) and associated arrangements is a responsibility-centric approach and is reliant on having adequate SQEP resource with sufficient organisational knowledge. I recognise that the DCP (ref. [37]) does detail the arrangements in place to ensure the resource are SQEP, however this approach is not consistent with the RGP detailed in section 2 nor ensures consistent, predictable results. I believe this creates a risk within the design outputs and I have raised this within RO-HOLTECSMR300-012 (ref. [53]).
At a fundamental level the RP has demonstrated configuration management through delivery of the DRP and SSEC, however it recognises the need for more formal, documented arrangements, DCP (ref. [37]) details the responsibility for the design authority and have raised multiple commitments for design configuration to be delivered prior to the pre-construction SSEC. The commitments for development and implementation of a configuration management plan and engineering schedule (C_MSQA_111) can be found in the CAR Register (ref. [54]).
From my assessment of design control arrangements, and the commitments made to fully implement the arrangements, I judge the arrangements to be adequate and in line with RGP identified in Section 2. From my assessment I can see a credible route for the RP to effectively implement the arrangements for all design activities moving forward. I have raised the risk presented by having a responsibility centric approach to arrangements in 4.2.1.3. and as part of RO-HOLTECSMR300-012 (ref. [53]), which is apparent in the design control arrangements but controlled. 
I judge the general arrangements for controlling the design to be suitable and sufficient within the GDA scope and are aligned with the RGP as set out in Section 2. I note that the potential shortfall raised in RO-HOLTECSMR300-012 (ref. [53]) associated with design control arrangements, specifically the responsibility centric approach. However I have received and agreed a resolution plan that, if appropriately implemented should address my concerns.
UK Design Management 
Holtec Britain developed a Design Management process (ref. [40]) that integrates with the wider design control arrangements of Holtec International. This process details the approach that the RP has taken to review and challenge the design of the SMR-300 against UK regulatory expectations.
This process takes place post design activity and does not inform the design initially but does have the ability to influence future iterations. The process places emphasis on maintaining the same design as the SMR-300 reference design for the Palisades project but provides routes for proportionate challenge to the design to demonstrate risks are reduced ALARP and against UK legal requirements. 
Gaps, or design risks, between the US design and UK requirements or expectations are presented to the design authority through design challenge papers. The challenges are managed through the Design decision and Risk Management procedure (ref. [39]) and if accepted are recorded through design decision papers supported by optioneering and impact analysis. 
Accepted design changes are presented through prospective design changes such as (ref. [55]), which was an approach created by the RP to help align the SSEC and design beyond the DRP. 
I judge that the arrangements developed for rationalisation of the design against UK expectations are suitable and proportionate to the GDA project scope. The process is aligned with RGP as detailed in Section 2.
Requirements Management
For a Step 2 fundamental assessment the RP is expected to submit the arrangements that will be used for managing requirements throughout the SMR-300 lifecycle. The RP is also expected to submit examples of the implementation of those arrangements in order to assist with the demonstration of their adequacy. 
The RP has submitted the top-level plant requirements report (ref. [41]) consisting of EPRI URD Requirements, RP-derived plant design philosophy and objectives, and requirements from 10CFR50 (US federal regulations), that flow down into lower tier documents and records. A more recent submission, the SMR-300 Design Control procedure (ref. [37]), describes arrangements for design inputs and a requirements hierarchy in design documentation. It also refers to the creation of a new “System Design Requirements” procedure and describes how requirements should be integrated within the design process, this has since been approved within the RP’s management system but was not submitted in time for assessment within the GDA.
The Design Control procedure (ref. [37]) places responsibility on relevant specific personnel to correctly identify what requirements are applicable from the top-level plant requirements report (ref. [41]) and subsequent lower tier documents, specifications and standards. They then record the design input sources within a Pre-Job Brief document (ref. [42]), and ensure they are met through the relevant design activity and recorded within System Design Descriptions and Requirements Notebooks. 
It is not clear from the Design Control procedure (ref. [37]) how requirements are systematically derived from the relevant safety and hazard analyses and are addressed by the engineering and operational design.
The Design Control procedure (ref. [37]) arrangements reference a mix of implemented arrangements, such as the SMR Procedure for Pre-Job Briefs and Post-Job Reviews (ref. [42]), and arrangements that are being developed or planned to be implemented such as the System Design Requirements procedure. This mix of implemented and non-implemented procedures create error traps for the RP design and safety case staff when applying the management system. Sample assessments show that the requirements brought through these arrangements are recorded and incorporated within the design documentation, although it is overly reliant on the specific personnel having suitable experience, competence, and organisational knowledge. 
In PSR Part A Chapter 4 (ref. [4]) the RP has recognised the need to further develop its requirements management arrangements and states that it is “developing a SMR-300 requirements management framework” and that “A SMR-300 requirements management tool and database will be implemented” with a commitment raised “C_MSQA_110 - A to complete the integration of a Requirements Management Tool and associated database with the SMR-300 design management arrangements. The target for resolution of this commitment is the Issue of a Pre-Construction SSEC.”. 
Although elements of the future planned work already exist in isolation, the lack of systematic control through an adequately documented and implemented requirements management process creates risk within the design in that safety requirements may not be adequately identified or demonstrated to be fulfilled.
The risks of relying upon a qualified and experienced persons-driven process rather than a systematic documented process are partially mitigated, as currently the RP’s design organisation structure is relatively small and does allow for inter-discipline communication and awareness, this is however, not sustainable as the design complexity and organisation grows.
From the submissions and demonstrations through the GDA, the RP has not demonstrated:
systematic control and documented evidence of how requirements are identified, captured, graded by safety significance, and verified;
documented evidence that clearly defines ownership of a requirement;
systematic traceability of requirements from internal interfaces/safety analysis and external sources through the design process, verification, and validation; 
adequate arrangements for requirements change control;
documented evidence of the implementation status of requirements;
systematic control and documented evidence for interface management; and
a systematic approach to requirements validation.
Due to these potential shortfalls I have raised RO-HOLTECSMR300-012 (ref. [53]) and the RP has issued a Resolution Plan (ref. [56]). I have agreed the actions in response to the RO shortfalls and believe that there is a credible path to the RP having adequate arrangements for the systematic control of requirements within and aside the design control arrangements. 
Design Management Arrangements -Conclusion 
In summary I judge the arrangements for the reference design, design control, and UK design management to be adequate and in line with the RGP set out in Section 2. I have raised RO-HOLTECSMR300-012 for requirements management but have an agreed resolution plan that I believe can realistically address the concerns raised therein.
SSEC Production and Control arrangements
[bookmark: _Toc168570692]ONR’s GDA process (ref. [11]) expects the RP to submit a safety and security case for the referenced design aligning to the agreed GDA scope, such that a meaningful assessment can be undertaken. The MSQA topic assesses the arrangements for producing the case.
PSR Part A Chapter 4 (ref. [4]) presents Claim 1.4.4 “Holtec has appropriate Safety, Security and Environment Case management arrangements to deliver a UK SMR-300.”
The claim is supported by multiple arguments and evidence submissions. In Step 1 (ref. [13]) I assessed the arrangements submitted to control SSEC production, which I judged to be adequate. During Step 2 these arrangements have been updated and added to.
The key documents I have sampled during Step 2 include:
HI-2241455, Holtec SMR-300 Through-Life Safety, Security and Environmental Case (SSEC) Strategy, Revision 0, December 2024 (ref. [44])
HPP-3295-0012, Holtec SMR-300 Generic Design Assessment Management of Safety, Security, and Environmental Cases, Revision 0, April 2024 (ref. [45])
HPP-3295-0017, Holtec SMR-300 Design Management Process (ref. [40])
HPP-3295-0018, Holtec SMR-300 Safety, Security and Environment Overarching Quality Plan and Records, Revision 0, May 2024 (ref. [46])
HPP-3295-0013, Holtec SMR-300 Generic Design Assessment Capturing and Managing Commitments, Assumptions and Requirements, Revision 0, April 2024 (ref. [47])
· HPP-3295-0009, GDA Supplier Document Review, Approval and Integration, Revision 0, April 2024 (ref. [48])

SSEC Strategy
The RP submitted (ref. [44]) that presents the strategy for the development of the SSEC during and beyond the GDA. The arrangements detail how the RP structures and present the claims, arguments, and evidence. The strategy gives clear insight into how the RP utilises its design management process (ref. [40]) and other related arrangements to develop the SSEC. The document also provides information on how the RP utilised OPEX from Step 1 of the GDA to “increase the meaningfulness of Step 2”, and how it planned to engage with the topic areas during Step 2.
Beyond the GDA the RP has presented its strategy for future cases against future DRPs. Whilst detailed arrangements for future case development were not provided, I am satisfied that for this phase of the project the strategy presented sufficient detail of the RP’s future plans. 
I judged the SSEC strategy to be aligned with ONR SAP SC.1 and RGP outlined in Section 2.
Production and Review arrangements
I sampled the arrangements beyond the strategy for the production and review of the SSEC. Assessed arrangements in Step 1 (ref. [45]) were sampled during Step 2 during ongoing assessment and during an implementation visit to Holtec Britain premises. 
Each chapter of the SSEC was controlled through the arrangements and a record was kept of each through a specific quality plan. Part A chapters received independent technical assessment, and evidence can be found through (ref. [46]) for rev 0 of the SSEC. The complete records for Rev 1 SSEC have not been submitted however I had sampled some during the implementation visit and the RP submitted this sample as evidence of review. 
Any information utilised from a supply chain partner within the SSEC was controlled through (ref. [48]) which was assessed in Step 1. These arrangements were assessed for implementation for the Radiological Protection topic during Step 2. The RPs demonstration provided me with confidence that the arrangements were being utilised for the integration of supply chain information. 
I judged the arrangements for the production and review of the SSEC to be aligned with ONR SAP SC.1 and RGP outlined in Section 2.
Commitment and assumptions management 
The arrangements for Holtec SMR-300 Generic Design Assessment Capturing and Managing Commitments, Assumptions and Requirements (ref. [47]) were assessed in Step 1 and I judge to be adequate. During Step 2 I assessed the implementation of the arrangements as Rev 1 of the SSEC has been produced and commitments raised.
During an implementation visit the RP presented evidence of how the arrangements were being utilised in practice. The RP has reduced in size since the submission of the arrangements, so some minor details had been adapted but the high-level purpose was being met, and I found the arrangements implementation to be adequate. 
The RP maintained a commitments, assumptions and requirements register (CAR register) which lists all the commitments made in the safety case with progress and close out notes. This register is aligned with the arrangements of the SSEC production and control and will be maintained beyond the GDA for production of future cases. 
I judged the management of the commitments and assumptions to meet the requirements of ONR’s GDA process (ref. [11]).
SSEC Production and Control - Conclusion
In summary I judge the arrangements and implementation for the production and control of the SSEC to be adequate and to meet the criteria set out in section 2.
Supply Chain Management and Design Authority Intelligent Customer
During GDA the MSQA topic does not assess the full RPs supply chain management arrangements, but where the RP utilises the supply chain to provide specialist design or safety and security case inputs, ONR does assess the capability of the RP to maintain its organisational knowledge and ownership of the design.
Holtec International as the design authority, are expected to have an adequate intelligent customer capability to ensure the risks of the design are understood and adequately mitigated in decision making, ALARP justification and all design activities.
The key documents I have sampled during Step 2 include:
· HPP-3295-0001, Holtec SMR 300 Generic Design Assessment Project Management Plan, Revision 4, August 2024 (ref. [33])

· HPP-3295-0002, Holtec SMR 300 Generic Design Assessment Project Quality Plan, Revision 2, August 2024 (ref. [34])

HPP-3295-0009 GDA Supplier Document Review, Approval, and Integration (ref. [48])
I sampled the approach and arrangements of HI as the design authority for utilising the supply chain and partners for design activities. During a regulatory engagement HI presented their overall “design authority intelligent customer” arrangements, although this term is not normal in the USA and was created for the purpose of the GDA session.
In concept, I believe the arrangements and implementation would meet UK regulatory expectation in the most part as HI described enhanced oversight and surveillance with their supply chain and design partners.
As discussed in 4.2.3.2. I have sampled the implementation of the SSEC inputs from supply chain partners and was confident the RP maintained adequate control.
In conclusion I have found no matters of concern during the GDA and from the samples for design activity and SSEC development inputs from supply chain partners, I judge the RPs arrangements adequate and aligned with RGP as detailed in section 2.
Demonstrating Risks can be Reduced ALARP or Secure by Design or Safeguards by Design
I judge that the RP has appropriate design control arrangements to enable risks to be demonstrated to be ALARP at a fundamental level. Although not fully integrated within the core design process the Holtec Britain Design Management process allows the RP to proportionately assess its design against expectations that the risks are reduced ALARP, provide challenge and adapt a future site-specific UK SMR-300 design.


[bookmark: _Toc216265600]Conclusions 
Conclusions
9. This report presents the Step 2 MSQA assessment for the GDA of the Holtec SMR-300 design. The focus of my assessment in this step was towards the fundamental adequacy of the arrangements for producing the design and safety case. I have assessed the SSEC, SMR-300 design, and relevant supporting documentation provided by the RP to form my judgements. I targeted my assessment, in accordance with my assessment plan (ref. [13]), and the aspects of the SMR-300 design that are novel, contentious, or where significant safety claims are made.  My expectations were informed by ONR’s SAPs, TAGs, and other guidance which ONR regards as relevant good practice. 
Based on my assessment, I have concluded the following:
GDA specific arrangements, were found to be adequately implemented and effectively maintained in accordance with the RPs management systems and support the fundamental design and safety case.
Design management arrangements, were found to be adequate in the current stage of implementation. The arrangements in place for the development of the DR were suitable and sufficient. 
I have identified a potential regulatory shortfall in RO-HOLTECSMR300-012 regarding the RP’s arrangements for requirements management. The RP has produced a resolution plan to address the RO, this contains actions that I am confident can allow the shortfalls captured in my regulatory observation to be addressed should they be suitably completed.
SSEC production and review arrangements, where sampled, were found to be adequately mature, implemented and maintained. 
The documented information and submissions, where sampled, were found to be of an adequate quality throughout the GDA. 
Overall, based on my assessment to date, and subject to the provision and assessment of suitable and sufficient supporting evidence, I have not identified any fundamental safety shortfalls that could prevent ONR granting permission for construction of a power station based on the generic Holtec SMR-300 design. 
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	SAP reference
	SAP title

	MS.1
	Leadership

	MS.2
	Capable Organisation 

	MS.3 
	Decision Making

	MS.4
	Learning

	SC.1
	Safety Case Production Process
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