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Rolls-Royce SMR RO Resolution Plan



	RO unique Number:
	RO-RRSMR-011

	RO Title:
	Demonstration of consideration of conventional health and safety risks during the design stage

	Lead Technical topic:
	Conventional Health and Safety

	Related Technical topic(s):
	N/A



Background
Rolls-Royce SMR Limited, the Requesting Party (RP), started Step 3 of their GDA in August 2024. The overall objective of the Generic Design Assessment (GDA) is stated within ONR’s guidance to requesting parties [1], which is to “provide confidence that the proposed design is capable of being constructed, operated and decommissioned in accordance with the standards of safety, security and environmental protection required in GB”. ONR’s guidance [1] states the intent of ONR’s Step 3 assessment is to undertake a detailed assessment of the RP’s design and supporting generic safety and security case against regulatory expectations. To facilitate this the RP is expected to produce a comprehensive safety case, that is intelligible, with a clear trail from claims, through the arguments, to the underpinning evidence that substantiates that the design is safe. Rolls-Royce SMR Limited has indicated its intention to develop, within GDA timescales, a full-scope conventional health and safety (CHS) safety case for the generic design, which will form part of the wider arguments that aim to demonstrate risks to health and safety throughout the lifecycle of the generic design are (or are capable of being) reduced to As Low As Reasonably Practicable (ALARP).  
ONR’s assessment during Step 3 will be risk-informed, targeted, and proportionate, in line with our guidance [2], and we will sample the overall case on this basis [3], within the defined GDA Scope [4]. Prior to starting Step 3, we agreed a scope and deliverables plan with the RP which outlines the submissions which are expected to allow us to undertake our assessment of the CHS aspects of the case during Step 3 [5]. This plan continues to be refined, and we have gained addition intelligence as part of our routine regulatory interactions during the step. The RP has responded to RQ-01997 ‘Information required to provide confidence in the delivery of a conventional health and safety case within GDA timescales. 
 However, to date we have not been able to gain sufficient assurance that the RP has a clear plan that it is implementing to develop a comprehensive safety case during GDA, including clarity on the totality of the documentation which will form part of the CHS justifications. This includes: 
· A clear definition of the CHS safety case that the RP will produce for GDA including the breadth and depth of the supporting information. We do not yet have clarity on the architecture / hierarchy of safety case documentation, and how the different levels and types of safety case documentation and the arguments and evidence contained therein, will be produced and linked together to cover the full scope, interactions and content of the safety case [6]. Whilst we have sight of some aspects of this at the overall E3S level, we are not clear on the specifics for the CHS topic, nor how the appropriate level of detail to provide visibility of the expected content relevant to CHS will be provided.
· The claims, sub claims, arguments and evidence to demonstrate a complete safety case for CHS within the scope. We are not clear on the “route map” to the underpinning documentation with clarity on the safety case architecture and hierarchy of documentation [6].
· The golden thread linking the claims, arguments and evidence. We have seen limited examples to date, but these do not yet demonstrate the clear links from claims to the underpinning evidence within documentation. 
· How it is expected that this case will demonstrate that the RP will meet the requirements of relevant legislation, including specifically the duties defined under the Construction (Design and Management) Regulations 2015 during the design phase (see ref [7]).
· A detailed scope for the CHS safety case that the RP expects to produce during GDA, including a clear statement of any exclusions, including aspects that would be completed post-GDA. The RP should identify key underpinning documents that are central to the demonstration.
· Clarity of how the RP intends to demonstrate health and safety risks throughout the lifecycle of the generic design will (or can be) be reduced ALARP. This should link to the previous point regarding the scope for GDA and cover the full breadth and depth of the case that will be produced during GDA, and clarity over the expected status of documents that may form part of any handover to a future licensee.
Based on submissions to date we do not have confidence that the RP will demonstrate that it has identified all the relevant claims within the CHS safety case, and that these will be adequately substantiated during GDA. I am therefore seeking further details on the scope and content of the generic CHS safety case that the RP intends to produce. This is to gain confidence that the safety case will have sufficient depth and breadth to demonstrate that foreseeable conventional health and safety risks are identified and can be shown to be (or capable of being) reduced to ALARP. 
Relevant Legislation, Standards and Guidance
The guidance provided in this RO is based on requirements of The Construction (Design and Management) Regulations 2015 which set out legal requirements to secure health and safety for construction projects including during the pre-construction/design phase. These requirements include duties on the Principal Designer and designers to ensure that the general principles of prevention are taken into account and that foreseeable risks are eliminated, or if not reasonably practicable, controlled. The legal requirements are set out along with guidance in HSE document L153 Managing Health and Safety in Construction [7]. Further guidance is available in ONR Technical Inspection Guide NS-INSP-GD-074 Construction (Design and Management) [8]. The legal requirements set out in the suite of Regulations enabled by The Health and Safety at Work etc Act 1974 should be considered in the design. 
Regulatory Expectations
In response to this RO, ONR expects the RP to provide evidence that it has considered conventional health and safety risk during the design stages of the project, and how this will be evidenced as part of the safety case for the generic design in GDA. In doing so we expect this to provide confidence that its conventional health and safety submissions are sufficient to deliver the required evidence for the various safety case claims to demonstrate the conventional health and safety risks are (or are capable of being) reduced to ALARP.
Regulatory Observation Actions and Resolution Plan
RO-RRSMR-011.A1 – Define the extent of the conventional health and safety case for the generic design

In response to this Regulatory Observation Action, Rolls-Royce SMR Ltd should:

Provide a detailed description of the the conventional health and safety aspects of the safety case that will be produced for the generic design during GDA. The overall objective of which is to provide confidence that the stated intent of a full-scope CHS safety case will be produced. 

This should include the following: 
· [bookmark: _Hlk204005611]Clarity of the breadth of the safety case structure and content that the RP intends will be produced during GDA, to demonstrate conventional health and safety risks throughout the lifecycle of generic design will (or can be) be reduced ALARP. 
· [bookmark: _Hlk204005664]Clarity of depth of the safety case structure and content that the RP intends will be produced during GDA, to demonstrate conventional health and safety risks throughout the lifecycle of generic design will (or can be) be reduced ALARP. This should include assurance that the safety case will have sufficent maturity of detail and should consider any dependencies which may impact on maturity. 
· [bookmark: _Hlk204005685]Visibility of the holistic safety case within GDA and, therefore, any aspects which will be completed post GDA.  
· [bookmark: _Hlk204005736][bookmark: _Hlk203988803]The intention for the development of the interdisciplinary digital model, including objectives and timeline for development, to allow confidence that relevant, accurate information will be provided to furture dutyholders in an accessible format and at an appropriate level of detail.  
 
[bookmark: _Hlk204150863]Rolls-Royce SMR Ltd. Resolution Plan RO-RRSMR-011.A1
This plan outlines the steps RR SMR will undertake to address the items raised above and in doing so, aims to show how the architecture of the Environment, Safety, Security and Safeguards (E3S) Case (Chapter 22: Conventional Health and Safety) provides a structured approach to the assessment of hazards across all phases (design, construction, commissioning, operation and decommissioning), will apply a process commensurate to the principle of ALARP (As Low As Reasonably Practicable) as well as embed a “golden thread” of safety justification through a clear claim→sub-claim→argument→evidence hierarchy. Finally, the response aims to highlight the constructive interaction between the E3S Case, Construction, Design Management (CDM) Strategy and their development in parallel with the design maturity. 
With regards to the following bullet points,
· Clarity of the breadth of the safety case structure and content that the RP intends will be produced during GDA, to demonstrate conventional health and safety risks throughout the lifecycle of generic design will (or can be) be reduced ALARP. 
· Clarity of depth of the safety case structure and content that the RP intends will be produced during GDA, to demonstrate conventional health and safety risks throughout the lifecycle of generic design will (or can be) be reduced ALARP. This should include assurance that the safety case will have sufficient maturity of detail and should consider any dependencies which may impact on maturity. 

A suite of documents will be provided that collectively contain the information that is considered to provide evidence sought by the RO with regards to the above two bullet points.

The scope of the Generic Design Assessment (GDA) is defined in the GDA Scope and Boundary document and describes the totality of the GDA with respect to the inclusion of Systems, Structures and Componenets (SSCs). In providing clarity on the  breadth and depth of the E3S conventional Health and Safety case, specifically Chapter 22 (Conventional Health and Safety) the response will first demonstrate a clear, lifecycle-based safety-case framework that maps every conventional hazard category—(e.g. fire, lifting, pressure systems, and working at height) into the design, construction, commissioning, operation, and decommissioning phases. It will show how maturity gates (from initial design reviews through to final approval) dictate the depth of analysis and control definition at each lifecycle phase, (See Item 1- Submissions Table).

In addition the reponse will explain how progressive maturing of content creates an interdependency that begins with the DR1 Design Gate (Conceptual design) where design options are defined  with high-level hazard registers and conceptual ALARP positions in early submissions. At DR3 (Final Concept Design) the design has sufficiently matured within a defined layout to allow structured HAZOP studies, quantitative and probablistic risk assessments to have taken place along with design / lifecycle risk assesment that will result in  residual risk registers being formed with specific statutory requirements defined. DR5 (Manufacturing Release) represents the stage where the design is ready for handover and as such invokes the respective CDM arrangements to be applied with regards to design and risk communication via pre-construction/manufacturing information development.  The response will explain how residual risks are systematically captured in residual risk registers, refined by engineered controls, and driven toward increased specificity and demonstrable risk reduction through the application of hierarchical risk thresholds that are driven by risk tolerability scales. (See Item 7- Submissions Table).


Finally, the responses will highlight the traceability and regulatory alignment mechanisms underpinning each claim. It will describe how a Claims-Arguments-Evidence route map links assertions to design artefacts, how document-control dashboards and compliance tools provide real-time transparency of versioned evidence, and how formal governance processes—rooted in the CDM strategy and defined maturity gates—ensure every conventional health and safety risk is managed and reduced to ALARP. (See Item 3 and 6- Submissions Table).

With regards to the following bullet point,
· Visibility of the holistic safety case within GDA and, therefore, any aspects which will be completed post GDA. 
Visibility of the E3S Case will provide a clear statement of the overall safety objective (Claim), showing that conventional health and safety risks—from fire hazards to ergonomic challenges—has been identified, assessed, and reduced to as low as reasonably practicable throughout design, construction, operation, and decommissioning. This opening information will provide understanding of RR SMR fundamental safety commitment and how each hazard subject aligns under one unifying claim. (See Item 1, 5 and 7-Submissions Table). Deliverable item 7 will detail each artefact that will be available within the E3S case during the GDA step 3. The E3S Case will also show a breakdown of detailed sub-claims that map exactly what information supports that top-level assertion. For each lifecycle phase—such as lifting operations during construction or maintenance activities in operation—the E3S Chapter will supply the methods (HAZOP’s, etc) used to assess risks, the ALARP controls proposed, and the specific evidence (hazard registers, HAZOP summaries, quantitative risk assessments) that justifies those decisions. 
Finally, the response will explain how utilising supporting tools (CHS Compliance Chart, GDA Submissions Guide) will demonstrate how Chapter 22 (E3S) synergises with other E3S Chapters and help in identifying legislative drivers, lifecycle considerations and any potential transverse hazards. By incorporating additional “enabling” tools This resolution plan will demonstrate how a collective approach (systemic) will guide design and engineering teams to reflect those requirements in their ALARP decisions and through future submission demonstrate the golden thread. (See Items 2, 4 and 5-Submissions Table).






Submissions:
The table below describe the intent and application of the proposed enhancements.
	Item
	[bookmark: _Hlk204689749]Document
	RR SMR Document Reference
	Purpose and Application
	Provides Support to -

	1
	Chapter 22 “Route Map” 
	SMR0002155 3
To be issued January 30th 2026
	Establishes the baseline expectation (Claim + Arguments + Evidence) for Conventional health and safety across all design packages relating to the SMR project. Chapter 22 must be read in conjunction with ever other E3S Chapter to ensure that the requirements therein are embedded in the respective design.
	E3S Safety Case (all chapters)

	2
	Conventional health and Safety Requirements & Analysis Manual
	New Submission (as identified in Scope & submission plan (SMR0010914 Issue 2)
 issued August 29th 2025
	· Serves as Rolls Royce SMR’s (RR-SMR) authoritative guide for embedding conventional health and safety into the heart of design and construction activities.
· All new processes/protocols /tools which are created to support the design phase but do not have an existing procedure/process within the management system shall reside within this manual. 
	· E3S Safety Case
· Optioneering
· C2.2-4 Design for CHS
· LRA Process
· GDA Submission
· DR1-DR5 gates

	3
	CDM Strategy, 
	SMR0006005_3 (Issued July 2025 under scope & submission plan SMR0010914 Issue 2)
	Identified under the existing S&S plan this paper Integrates safety into the project, making sure every team member knows what is expected and how their work supports the bigger picture.
	RR SMR whilst fulfilling the requirements (CDM 2015) of Principal Designer.

	4
	GDA Submissions Guide (CHS) 

	(New Submission) in support of RO
Issued August 29thth 2025(as part of the CHS Requirements and Analysis Manual)
	· Management tool designed to provide a structured approach to the development of key GDA submission documents.
· The guide establishes a structure that all “submissions” should apply and provides guidance on the CHS content for each engineering submission. This will provide the “CHS” golden thread information in support of the GDA submissions. 
	· Design description
· Definition Reports
· Optioneering
· Risk Assessment, Residual 
· Risk Assessment
· Design summary reports).

	5
	CHS Compliance Chart
	New Submission (captured as an appendix in the Conventional health and Safety Requirements & Analysis Manual (submission 2))
To be issued January 30th 2026
	The Tool provides three functions:
1: assists design and engineering teams by highlighting all the main CHS Hazards (subjects) associated with SMR design and build and provides a detailed description of the statutory requirements of a “designer” under each specific piece of legislation. 
2: Provides Designers with advice on what CHS aspects to consider during construction, commissioning, de-commissioning, and demolition phases of the SMR project.
3: Links every CHS hazard with potential Transverse impacts as well as provide options for the designer/engineer to consider.
	· Design definition/Description.
· E3S Chapter 22
· Lifecycle Risk Assessment

	[bookmark: _Hlk213848017]6
	Revised LRA/DRA Risk Assessment template
	Current version exists as associated guidance to the C3.2.2-4 process.
Issued Aug 29th 2025
	New template includes several new enhancements.
1: Combines both previous DRA/LRA assessment tools to de-clutter the assessment process
2: introduces the RDS- PP Coding protocol for each Hazard/Risk to allow for the future development of meta data within the Common Digital Environment map and track all CHS risks throughout the entire lifecycle of the project.
Additionally, the coding may be used to support residual risk information for any component as part of the health and safety file.
3: Introduces the concept of risk tolerability and risk control hierarchy to allow design and engineering teams to make ALARP based decisions.
4: Allows residual risk capture across the lifecycle of the SMR project. 
	Existing LRA/DRA Process
Optioneering Process
CDM Strategy + Compliance


	7
	RR SMR Maturity Definition for GDA Step 3
	Existing submission SMR0023951
Issued 12th August under RQ-02263
	This document defines the expected maturity level of the power station design for Generic Design Assessment (GDA) step 3 in the form of tables of Definition Review (DR) maturity status that will have been achieved. This details each artefact that will be available within the E3S case during the GDA step 3.
	Supports the demonstration of the breadth & depth of the holistic safety case


With regards to the following bullet point,
· The intention for the development of the interdisciplinary digital model, including objectives and timeline for development, to allow confidence that relevant, accurate information will be provided to future duty holders in an accessible format and at an appropriate level of detail. 
 
The response to the digital model bullet point will take the form of a digital strategy.  The intention being to provide clarity on how an interdisciplinary digital model will serve as a single, authoritative source of project information ultimately for transfer to future duty holders. The strategy will explain show how the digital model will integrate architectural, structural, Mechanical Electrical Plumbing (MEP), safety, and operational data into a coherent framework, ensuring every stakeholder draws from the same, up-to-date repository. 
It is envisaged that a phased approach   will be applied and cover several stages including but not limited to:
· Stage 1: Conceptualisation and Planning,
· Stage 2: Data Acquisition and Preparation,
· Stage 3: Model Construction and Calibration,
· Stage 4: Validation, Deployment, and Iteration.   

The digital strategy will show how the “model” will support the E3S Case (Chapter 22) by capturing and compartmentalising all evidence commensurate with the overarching “Claim” and allowing residual risk information to be transposed into the lifecycles of the project but equally serve as means by which RR-SMR will hold and convey pre-construction and health and safety file information.  
Submissions
	Item
	Document
	RR Document Reference
	Purpose
	Provides Support to -

	8
	Digital Strategy 
To be issued January 30th 2026 as per scope & delivery plan
	New Submission (already planned)
	Provide a vision of how RR SMR can enhance conventional health and safety (H&S) by transforming how risks are identified, managed, and mitigated. 
	CDM Strategy (CDE)* in allowing single system document distribution.
ISO 19650: Provide a means to implement Part 6 of that “standard” 


*CDE – Common Data Environment

RO-RRSMR-011.A2 – Demonstrate, through example, that the approach leads to control of conventional health and safety risks during the design phase  

Provide an example (or examples) of the application of the approach described in response to Action 1, which illustrates that conventional health and safety risks have been considered during the design stages of the project, how this has been documented and evidenced as part of the safety case for the generic design in GDA, and how this demonstrates that relevant risks are (or are capable of being) reduced to ALARP.

The extent of this example should be sufficient to show the full trail from the potential risks considered to their elimination or mitigation in the design, linking this to the RP’s claims, arguments, and evidence.

Rolls-Royce SMR Ltd. Resolution Plan:  RO-RRSMR-011.A2
In response to this Action, the RP will submit information on the Auxiliary Cooling and Make-up System (ACMS) [RDS-PP Code: PE] as a representative example. This shall take the form of several documents as part of the  case study to demonstrate the “Golden Thread”. This will comprise the following documents: 
1. Auxiliary Cooling and Make-up System [PE] System Design Description
1. Main Cooling Water System [PA] & Auxiliary Cooling and Make-up System [PE] Joint DR3 Presentation
1. ACMS Isolation of Plant and Access
1. PEA Design Risk Assessment (note that this has not been issued internally)

See Items 9 to 12 - Submissions Table).
As the above response is a case study to demonstrate the golden thread, there are no planned submissions that would be impacted. The submissions referenced below are all singularly in response to the RO.
Submissions
To be included as part of the submissions noted in Schedule 1.
	Item
	Documents
	RR Document Reference
	Purpose/description

	9
	Auxiliary Cooling and Make-up System [PE] System Design Description
	SMR0006539
First issue in September 2023
Second issue in December 2025
	This document describes the present design of the ACMS and its development from the requirements through to definition and provides reference to supporting assessments that underpin the definition. This document describes the rationale for the system design and captures the options that have been considered. Amongst other things, this document includes a human factors assessment of the ACMS, as well as discussion around environment, safety, security, and safeguards. Section 10 in this document also provides a summary of all the ACMS optioneering completed to date. 

	10
	Main Cooling Water System [PA] & Auxiliary Cooling and Make-up System [PE] Joint DR3 Presentation
	SMR0007931
Issued in October 2023

	This document forms the DR3 slide pack presented during the ACMS DR3 held at the end of final concept design. The slide pack includes all of the DR workbook questions and identifies key legislation for UK applications and additional standards of relevance. It should be noted that a full codes and standards assessment is still to be completed for the ACMS and its sub-systems. 

	11
	ACMS Isolation of Plant and Access
	SMR0012072
First issue in December 2024
Second issue by January 2026 
	This report documents the HSG 253 assessment undertaken for the ACMS. The report breaks the ACMS down into each of its level 4 sub-systems and looks at the EMIT tasks that can be carried out while the plant is online. In addition to HSG 253, Safe Work in Confined Spaces 2007 has also been used to determine if sections of the ACMS qualify as confined spaces. 

	12
	PEA Design Risk Assessment 
	To be issued 30th January 2026
	This document has not been issued internally and was completed to support the ACMS level 4 system DR3s. This document identifies potential hazards and their origin in the design of the ACMS Intake and Filtration System [PEA]. The document also discusses the nature of hazards, in terms of who they impact, what the risk is, how the risk will manifest itself, and when the risk is likely to occur. The document also identifies action that has already been taken in the ACMS design. It should be noted that this document only includes a final concept risk evaluation. 





Impacted Submissions
The table below lists the submissions that will be impacted through resolution of this RO, and how they will be impacted. 
	Existing Submissions 
	Impact

	N/A
	



	New Submission
	Impact

	Chapter 22 “Route Map”

	SMR0002155 3: Revised document places stronger demand on other chapters of the overall E3S Case to be read concurrently with Chapter 22. The revised chapter now requires evidence to exist in existing SMR documents (e.g. Decision Records) to demonstrate the Chapter 22 Claim. To be issued January 30th, 2026.

	CHS Compliance Chart
	New Submission (captured as an appendix in the Conventional health and Safety Requirements & Analysis Manual (submission 2)) – Document adds a new requirement into the Optioneering process.  New requirement is that the Decision Record must identify the relevant H&S Legislation that has a bearing on design. Requirements
To be issued January 30th 2026

	PEA Assessment
	This document identifies potential hazards and their origin in the design of the ACMS Intake and Filtration System [PEA]. The document also discusses the nature of hazards, in terms of who they impact, what the risk is, how the risk will manifest itself, and when the risk is likely to occur. The document also identifies action that has already been taken in the ACMS design. It should be noted that this document only includes a final concept risk evaluation. To be Issued January 30th 2026

	Digital Strategy
	Provide a vision of how RR SMR can enhance conventional health and safety (H&S) by transforming how risks are identified, managed, and mitigated to be issued January 30th, 2026. 











Schedule  1
	Activities/Submission
	2025
	2026

	
	July
	August
	September
	October
	November
	December
	January
	February
	March
	April

	Issue Agreed Resolution Plan
	
	
	
	
	
	
	
	
	
	

	Chapter 22 “Route Map” (Revised)
	
	
	
	
	
	
	
	
	
	

	CDM Strategy
	
	
	
	
	
	
	
	
	
	

	GDA Submission Guide
	
	
	
	
	
	
	
	
	
	

	Design Maturity Definition for GDA Step 3
	
	
	
	
	
	
	
	
	
	

	Revised Lifecycle Risk Assessment
	
	
	
	
	
	
	
	
	
	

	Digital Strategy
	
	
	
	
	
	
	
	
	
	

	CHS Requirements & Analysis Manual 
	
	
	
	
	
	
	
	
	
	

	CHS Compliance Chart
	
	
	
	
	
	
	
	
	
	

	ACMS Case Study 
	
	
	
	
	
	
	
	
	
	

	ACMS System Design Description (already issued)
	
	
	
	
	
	
	
	
	
	

	ACMS Isolation of Plant and Access (issue 1 already issued, issue 2 going through internal QA)
	
	
	
	
	
	
	
	
	
	

	PEA Design Risk Assessment 
	
	
	
	
	
	
	
	
	
	

	ONR assessment
	
	
	
	
	
	
	
	
	
	

	RO closure
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