Technical Support – Work Order Specification
	Title:  Provision of Technical Support for Civil Engineering, Step 4 Assessment, HPR1000 GDA

	Background to the project
In January 2017 ONR formally started the Generic Design Assessment (GDA) of the UK HPR1000. The GDA process calls for a step-wise assessment of the Requesting Party's (RP) safety submissions with the assessments increasing in detail as the project progresses.  
General Nuclear System Ltd (GNS) has been established to act on behalf of the three joint Requesting Parties (China General Nuclear Power Corporation (CGN), Électricité de France (EDF) and General Nuclear International (GNI)) to implement the GDA of the UK HPR1000 reactor. For practical purposes GNS is referred to as the ‘Requesting Party’ in this specification.
Step 1 of GDA is the preparatory part of the process where the Requesting Party established its project management and technical teams and made arrangements for the GDA of the UK HPR1000 reactor. Step 1 was completed in November 2017.
Step 2 of GDA commenced in November 2017. Step 2 comprises an overview of the acceptability, in accordance with the regulatory regime of Great Britain; of the design fundamentals, including review of key nuclear safety claims with the aim of identifying; any fundamental safety shortfalls that could prevent the issue of a Design Acceptance Confirmation (DAC). Step 2 was completed in November 2018, with all of ONR’s supporting reports published on the ONR website.
Step 3 commenced on 15 November 2018 and is expected to complete at the end of February 2020.  During Step 3, ONR assesses the safety arguments of the Civil Engineering safety case submissions which support the existing safety claims made. 
During Step 4, ONR will undertake a detailed assessment of the Civil Engineering safety case submissions by conducting assessments, on a sampling basis. The aim of this sampling is to confirm that the claims and arguments made by the Requesting Party are underpinned by robust evidence. The details of the expectations of what a Step 4 assessment will cover for civil engineering is documented in the ONR guidance documents[footnoteRef:1]. [1:  ONR, New nuclear reactors: Generic Design Assessment Guidance to Requesting Parties for the UK HPR1000, ONR-GDA-GD-001 Revision 4, October 2019] 

ONR have identified that the use of a Technical Support Contractor (TSC) will enable GDA to progress to programme, and to ultimately inform ONR’s regulatory decision on the acceptability of the UK HPR1000 design, for construction in the UK.
The TSC is required to support the Civil Engineering assessment throughout Step 4. The TSC shall provide a proposal to undertake the work described herein, comprising an independent technical review of the Requesting Party’s civil engineering safety case. If the proposal is accepted, the work will be conducted under the terms and conditions of the existing ONR TSC Framework Agreement.
Further background information can be found on the Requesting Party and ONR websites at http://www.ukhpr1000.co.uk/ and http://www.onr.org.uk/new-reactors/uk-hpr1000/index.htm


	SCOPE OF THE SERVICES REQUIRED
In summary, the overall objective of this work is to provide technical support to ONR in reviewing the Civil Engineering submissions including the totality of the aircraft impact safety case. 
· The TSC should put forward a team with expert knowledge in Civil Engineering nuclear safety assessment and with relevant knowledge of the UK regulatory expectations regarding Civil Engineering safety case and design substantiation. 
· It is expected that the TSC team will have an in depth working knowledge of current US, European and British codes and their application for civil engineering design of UK nuclear facilities.
· The TSC should put forward a team with expert knowledge in Aircraft Impact assessment including derivation of UK specific threat definitions and analysis inputs, impact analysis, and development of the associated safety case arguments. 
· It is expected that the TSC team will have an in depth working knowledge of codes and standards relevant to aircraft impact analysis and also the construction of aircraft impact safety cases for UK nuclear facilities.
· It is expected that the team will be led by a suitably qualified and experienced person who will have overall responsibility for technical matters and who will review and authorise all technical deliverables on the project. This person should be assigned at the mobilisation of the project and is expected to be involved throughout the project.

Scope of Assessment

The scope of work involves providing a broad independent technical review of the Civil Engineering safety case. In addition the specific areas for more in depth sampling are as follows:
· Inner Containment
· Aircraft Impact Protection
· Common Raft
· Structures on the Common Raft
· Structures on adjacent rafts
· Non-classified structures

There will also be cross-cutting areas for assessment that involve interactions with other technical disciplines from both a safety case and technical perspective. The assessment scope also includes the areas described in ONR’s GDA guidance documents[footnoteRef:2]. [2:  This is available at http://www.onr.org.uk/new-reactors/ngn03.pdf and http://www.onr.org.uk/new-reactors/reports/onr-gda-007.pdf] 

Assessment Basis
The assessment principles adopted in this assessment can be placed into the following categories:
· ONR Safety Assessment Principles (SAPs)
· The ONR Technical Assessment Guides (TAG) as relevant to the civil engineering design and construction of new build facilities, as well as TAGs from other interfacing disciplines such as internal and external hazards.
· Relevant good practice (RGP) applicable to new build facilities in the nuclear industry including national and international codes and standards pertaining to civil engineering design[footnoteRef:3]. [3:  This would include, but is not limited to, IAEA guidance and WENRA reference levels.] 

The principle ONR Technical Assessment Guides[footnoteRef:4] to be considered are the following, although others may need to be referenced: [4:  Available at (http://www.onr.org.uk/operational/tech_asst_guides/index.htm] 

· NS-TAST-GD-017 – Civil Engineering
· NS-TAST-GD-020 – Civil Engineering Containments for reactor plant
· NS-TAST-GD-076 – Construction Assurance
· NS-TAST-GD-017 – External Hazards 
· NS-TAST-GD-014 – Internal Hazards 
· NS-TAST-GD-094 – Categorisation of safety functions and classification of SSCs
· NS-TAST-GD-051 – The purpose, scope, and content of safety cases
For the Civil Engineering discipline demonstrating Relevant Good Practice (RGP) generally means:
· Complying with a suite of standards and codes, that are themselves compatible with one another;
· Using appropriate and reasoned engineering knowledge and judgement where codes are non-specific or ambiguous; 
· Taking due account of variability, uncertainty and sensitivity, especially when these are beyond that assumed in the codes and standards; 
· Being aware of, and working within, the limitations of analysis methods and design software;
· Adopting appropriate and rigorous quality assurance (QA) procedures.
· Any additional relevant national and international standards and authoritative guidance as identified by the TSC, in agreement with ONR.

Scope of activities

The scope of activities will include: 
· Familiarisation with the extant safety case as submitted by the Requesting Party during Step 3 (see Appendix 1). 
· Familiarisation with the Step 3 ONR civil engineering assessment report and associated regulatory queries, regulatory observations, TSC reports and other assessment comments (see Appendix 2). 
· Review the Requesting Party’s Step 4 submissions (as listed in Appendix 3), which also should include cross-cutting topic areas, e.g. internal and external hazards. Note that this includes the review of revisions to Step 3 & Step 4 documentation during the assessment period.
· Recommend potential sub-sampling areas to the ONR civil engineering assessor for consideration based on the technical review.
· Propose and agree the structure of the two TSC reports with ONR to ensure it is compatible with the ONR assessment strategy. These reports are expected to be made available as working drafts throughout step 4. Agree TSC report structures with ONR, including contents and outline description of scope, and an integrated referencing system.
· Agree with ONR criteria to evaluate the significance of all assessment findings and the potential impact on the safety case and provide this evaluation.
· Undertake ‘horizon scanning’ of relevant good practice (RGP) to confirm with ONR the assessment expectations for each of the technical areas. These expectations will form the assessment basis and should be reported via the working drafts of the TSC reports.
· Prior to workshops, review and assist ONR refine and agree the scope and agenda of each workshop. Assist ONR in the development of themes for the workshops that will help guide the Requesting Party in producing their technical presentations and instigating discussion.
· Provide a SQEP assessment team to attend and support the ONR assessors during technical workshops and meetings with the Requesting Party. This includes supporting ONR on cross cutting topics. The plan of meetings and workshops along with expected resource assumptions is outlined in Appendix 4. 
· Support ONR with producing contact records, and supplementary meeting notes/presentations as required for all engagements with the Requesting Party.
· Produce draft comments and associated draft Regulatory Queries to request additional clarifications, information, and / or analysis from the Requesting Party (these are be formally submitted by ONR). Record progress on these comments through to resolution via a formal comments tracker sheet. Advise ONR on the adequacy of the Requesting Party’s responses, areas for improvement, and assist ONR in agreeing a potential way forward if the responses are inadequate or incomplete.
· Review and incorporation of Regulatory Queries raised by other ONR disciplines regarding cross-cutting issues.
· An explicit contingency of 16 man days should be allowed by the TSC for more detailed assessment of technical areas that may require minor supplementary analysis to better understand the significance of assessment findings and to inform ONRs regulatory judgements. This may include consultation with other stakeholders e.g. code committees on technical issues.
· Once the assessment activities following each of the workshops have come to conclusion, the TSC is expected to report the assessment work by completing the relevant sections of the TSC reports and issuing working drafts to ONR. The TSC reports are therefore expected to progress in a steady manner with working drafts being issued following each workshop.
· The TSC’s assessment is expected to identify shortfalls and strengths of the UK HPR1000 Civil Engineering and Aircraft Impact safety case submissions and highlight these to the ONR assessors for consideration, commenting on their significance. These should be reported explicitly in the TSC reports.
· Produce final independent, detailed technical reports for ONR review, documenting the review of the Requesting Party’s step 4 submissions in accordance with the scope of assessment.
· Provide continued support during the final report writing process (following April 2021) to assist with the close out of issues or queries raised.

· Project management – report invoices and monthly progress (short summary of progress and expenditure per task and team member) and coordination between the different technical disciplines within the TSC’s team, involved in the review of the UK HPR1000 Civil Engineering and Aircraft Impact safety case.
Documents for Assessment
Requesting Party Step 3 safety case documentation for familiarisation is given in Appendix 1. 
ONR Step 3 assessment documentation for familiarisation is given in Appendix 2.
Civil Engineering safety case documentation to be assessed during Step 4 is given in Appendix 3. 
Note: As part of workshops and technical meetings, it is expected that technical presentations will be produced by the Requesting Party to inform workshop discussions and improve ONR’s understanding. This additional technical material will require review. 
Overall Project Timescales
The following timescales are to be met for the project:
· Project commences					March 2020
· Submission Review period		              		March 2020 – January 2021
· Final GDA submissions received from Requesting Party	January 2021
· Draft TSC report(s) delivered to ONR	              		March 2021
· Final TSC report(s) delivered to ONR 	              		May 2021
· Close out of Step 4 issues/open points			May 2021-August 2021
· End of TSC contact					February 2022
· End of GDA Step 4 / issue of DAC or iDAC		February 2022

Deliverables
Two final reports are required, one focusing on Aircraft Impact Analysis and the other for the non- Sensitive Nuclear Information (SNI) civil engineering safety case. 
[bookmark: _GoBack]It is expected these two reports will be regularly issued to ONR as ‘working drafts’, with sections completed as the project progresses.
Assumptions
For tendering purposes it should be assumed that:
· The documents listed in Appendices 1 and 3 will be revised and re-submitted once during GDA Step 4. The TSC should plan to review the changes to these revised documents in order to close out comments, regulatory queries, regulatory observations or regulatory issues and other open points. See the notes at the start of Appendices 1 and 3 for further details.
· Assume production of 120 RQs and the review of RQ responses with supplementary technical material.
· For Step 4 submissions, assume structural analysis and design reports are 200 pages long with calculations and design substation reports are 100 pages long.
· Actual page numbers for previously submitted documents are provided in Appendix 1.


	CONSTRAINTS 
The following provides details on aspects that may constrain the ability of potential suppliers to meet the requirements:
· The work is expected to start and conclude in accordance with the overall timescales given above, and a project programme will be agreed with the TSC upon contract award.
· ONR will provide the latest versions of relevant documentation submitted by the Requesting Party. Further information will need to be identified and requested by the TSC through regulatory queries (via ONR). The timescales for both of these processes are largely outside of ONR’s direct control and therefore delays to the receipt of information may occur.  The TSC should also be aware that in some limited cases, the information requested may only be available in Chinese and translation into English (undertaken by the Requesting Party) may be required. Similarly, the quality of any response cannot be guaranteed. A pragmatic and flexible approach will need to be adopted by the TSC to deal with these circumstances, both technically and contractually, should they arise.
· It is expected that the successful TSC will also draw upon their experience, resources and publicly available information to perform this work. The TSCs undertaking the work will be expected to have demonstrable experience in relation to the scope of this contract. 
· All information received from the Requesting Party will need to be treated in accordance with the ONR Technical Support Contact Framework agreement and non-disclosure agreement. The information or a certificate of destruction will need to be returned to ONR at the end of the contract.
· Any conflict of interest should be declared. The TSC should either not have previously supported the Requesting Party (directly or indirectly), in developing or reviewing the UK or Chinese HPR1000 Civil Engineering safety case or should be capable of demonstrating that there is sufficient separation between the proposed project team and those working for the Requesting Party that there is no conflict of interest. Where a potential conflict exists, the TSC should describe how this will be managed by completion and submission of the Potential Conflicts of Interest Declaration form attached at Schedule C.
· The TSC will need to provide assurances that it has all necessary export control licences to exchange information with ONR.
· The transmittal of all documents between ONR and the TSC will be through ONR's Joint Programme Office (JPO). This will use the egress system, regardless of the security marking (unless the documents are publicly available on the internet). 
· The TSC may be asked to sign Export Control End User Undertakings (EUU) to receive controlled technology.
· The TSC will be required to work in accordance with ONR’s Export Control Instruction in order to facilitate engagement with the GDA Requesting Party.
· Specialists whose CVs are submitted at tender shall only be substituted by prior agreement with ONR. Similarly, any changes in role / responsibility during the project should be discussed and agreed with the ONR Project Officer. The TSC shall not utilise any additional third party support not named in the bid documentation without ONR’s prior written consent.
· The aim of this work package is to inform and advise ONR. However, it is ONR’s intention to brief the Requesting Party on the conclusions of the work. The Requesting Party will be provided with copies of reports for information and will be invited to comment on their factual accuracy. 
· It is not ONR’s intention to publish the reports produced through this contract. However, it is likely they will be referenced in publicly available reports and therefore subject to freedom of information requests. This should not constrain or limit the produced reports but should be taken into account with the style and format.
· The TSC shall ensure they have the relevant permissions for all codes, standards, technology, software and/or information required to deliver the scope of work. 
· The TSC should identify any constraints that may impact delivery of the intended scope of work.
· The TSC is responsible for making all arrangements required to support meetings in China, which include VISA applications and other travel requirements, the costs for which are to be included within this tender. However, ONR will facilitate the provision of Invitation letters.
Constraints related to regulatory judgement:  
· Whilst the TSC will undertake the detailed technical reviews, it will be done under direction and management of ONR.  Regulatory judgements regarding the adequacy of the Civil Engineering and Aircraft Impact safety case for the UK HPR1000 shall be made exclusively by ONR. 
Constraints relating to security:
· Some information in this contract will contain protectively marked information and if so, will need to be handled accordingly. Most information will contain proprietary markings.
· Some information in this contract will contain Sensitive Nuclear Information (SNI)
· It is expected only Aircraft Impact Safety Case documents will have security constraints on them.
· It is expected that some of the Requesting Party’s material and, as a consequence, the TSC’s review reports may include information of a sensitive nature and attract the UK protective marking OFFICIAL – SENSITIVE.  This material will therefore need to be handled appropriately and arrangements for security vetting and IT security established in the Technical Support Contract framework agreement will need to be followed.
· Work cannot commence on any OFFICIAL – SENSITIVE marked documents until the required security clearances of individuals working on the project have been established and the TSC’s IT systems have been demonstrated to be suitable for the protective marking applied to documents.
Project Scheduling constraints: 
· Meetings with the Requesting Party: ONR anticipates that a number of meetings with the Requesting Party will require participation of TSC’s staff both in London and China; see Appendix 4.
· A pragmatic and flexible approach will need to be adopted by the TSC to deal with the project needs in terms of meeting dates, attendance and attendees. Note the submission schedule in Appendix 3 and the programme schedule in Appendix 4.
· A start date of March 2020 is initially proposed. This will be agreed and fixed when the contract is awarded, as will key project milestones and delivery dates for the various deliverables. Assumed key dates for GDA Step 4 are in the project proposed timescales section of this document.


	CONTRACT MANAGEMENT
ONR will require to be kept updated about progress and delivery of the required work via bi-weekly and monthly progress meetings. It should be assumed these meetings are bi-weekly during the period up until August 2021 and then monthly until the end of the contact. This should also include a contract start-up meeting at ONR’s offices at either Cheltenham or Liverpool, or the TSC’s premises. Subsequent progress meeting should be arranged with the ONR Project Office and can be held at ONR’s offices in Cheltenham or Liverpool, the TSC’s premises, or by using teleconferencing facilities.
As part of the project the TSC will be expected to routinely review the programme scope, deliverables, milestones, timeframes, project costs and indicative invoice forecast via monthly reporting.

	TECHNICAL RESPONSE

	Response
The Technical Response should demonstrate a clear understanding of the work required. 
Please provide the following:

· project organogram outlining the assessment team structure and associated charge rates;
· individual CVs for team members;
· organisational examples of any similar civil engineering projects for ONR;
· a description / plan (methodology) of how you will deliver the scope of work outlining the rationale behind the quantity of specialist technical resource allocated to the relevant sample areas;
· a project delivery programme showing activities, milestones and resource allocations; 
· details of any assumptions or constraints;
· an outline of anticipated engagement (project meetings & management) between ONR and TSC;
· a description of proposed deliverables and/or outputs; 
· details of proposed cost and associated resource assumptions; 
· arrangements for managing delivery of the work;
· arrangements for dealing with disputes (including details of the role responsible, who will act as point of contact with the ONR Project Officer);
· a schedule of invoices and forecast of invoice values.
to include in the Schedule B Evaluation Criteria that will be used to evaluate the information requested in the “Tender Submissions” section above.  Discussions with PU will facilitate this.

	APPENDICES

	Appendices Attached:
· Appendix 1: GDA Step 3 – Requesting Party Civil Engineering & Aircraft Impact Submissions Appendix 2: GDA Step 3 – ONR Civil Engineering & Aircraft Impact assessment documentation  
· Appendix 3: GDA Step 4 – Civil Engineering & Aircraft Impact Submission Schedule 
· Appendix 4: Requesting Party’s Engagement Schedule for Civil Engineering & Aircraft Impact
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APPENDIX 1:  GDA Step 3 – Requesting Party Civil Engineering & Aircraft Impact Submissions

	Document Title
	Revision Number
	CGN Document  No.
	Number of Pages

	Requesting Party Step 3 Documentation
(Note – this is a complete list of the civil engineering and aircraft impact submissions for information. It is expected that these will be revised and re-issued once during Step 4. The TSC should assume that 75% of these revisions will require review and assessment)

	Pre-Construction Safety Report Chapter 1: Introduction
	000
	HPR-GDA-PCSR-0001
	34

	Pre-Construction Safety Report Chapter 2: General Plant Description
	000
	HPR-GDA-PCSR-0002
	52

	Pre-Construction Safety Report Chapter 3 : General Site Characteristics
	000
	HPR-GDA-PCSR-0003
	24

	Pre-Construction Safety Report Chapter 4 : General Safety and Design Principles
	000
	HPR-GDA-PCSR-0004
	49

	Pre-Construction Safety Report Chapter 16 Civil Works & Structures
	000
	HPR-GDA-PCSR-0016
	69

	Pre-Construction Safety Report Chapter 17: Structural Integrity 
	000
	HPR-GDA-PCSR-0017
	46

	Pre-Construction Safety Report Chapter 18: External Hazards
	000
	HPR-GDA-PCSR-0018
	73

	Pre-Construction Safety Report Chapter 19: Internal Hazards
	001
	HPR-GDA-PCSR-0019
	96

	Pre-Construction Safety Report Chapter 24: Decomissioning
	000-1
	HPR-GDA-PCSR-0024
	58

	Pre-Construction Safety Report Chapter 25: Conventional Safety & Fire Safety
	000-1
	HPR-GDA-PCSR-0025
	48

	ALARP Methodology
	B
	GHX00100051DOZJ03GN
	18

	Methodology of Safety Categorisation and Classification
	B
	GHX00100062DOZJ03GN
	38

	The Approach to Codes and Standards for Civil Engineering
	C
	GHXNIX10010DWJG42GN
	24

	Basis of Safety Case for BRX Internal Structures
	B
	GHXREX10001DWJG42GN
	26

	Basis of Safety Case for Safeguard Buildings
	B
	GHXSXX10001DWJG42GN
	32

	Basis of design for Safeguard Buildings
	B
	GHXSXX10002DWJG42GN
	30

	Basis of safety case for Diesel Generator Buildings
	A
	GHXDXX10001DWJG42GN
	40

	Basis of safety case for BEJ
	A
	GHXEJX10001DWSJ42GN
	20

	Basis of safety case for BEX
	A
	GHXEXX10001DWJG42GN
	20

	Basis of safety case for BNX
	A
	GHXNXX10001DWJG42GN
	25

	Basis of safety case for BPX
	A
	GHXPXX10001DWJG42GN
	25

	Basis of safety case for BWX
	A
	GHXWXX10001DWJG42GN
	25

	Structural Analysis and Design Report
	A
	GHXNIX10015DWJG42GN
	15

	Seismic Analysis Report for Structure
	A
	GHXNIX10014DWJG42GN
	30

	Applicability of codes and standards for UK HPR1000
	B
	GHXNIX10011DWJG42GN
	364

	Verification and validation for software used in civil engineering
	A
	GHXNIX10033DWJG42GN
	181

	Basis of design for Diesel Generator Buildings
	B
	GHXDXX10002DWJG42GN
	30

	Basis of design for BEJ
	B
	GHXEJX10002DWSJ42GN
	15

	Basis of design for BNX
	B
	GHXNXX10002DWJG42GN
	30

	Basis of design for external  containment
	B
	GHXRDX10002DWJG42GN
	15

	Basis of design for BRX internal structures
	B
	GHXREX10002DWJG42GN
	30

	Basis of design for internal containment
	B
	GHXRIX10002DWJG42GN
	15

	Basis of design for BWX
	B
	GHXWXX10002DWJG42GN
	15

	Basis of design for common raft foundation
	A
	GHXNIX10008DWJG42GN
	15

	Scope for UK HPR1000 GDA Project
	Rev 001
	HPR/GDA/REPO/0007
	100

	Aircraft Crash Safety Evaluation Methodology Report
	D
	GHX00100036DOZJ03GN
	16

	Reinforced concrete barrier substantiation report for Safeguard Buildings
	A
	GHXSXX10005DWJG42GN
	50

	Decommissioning Building Dismantling Proposal
	C
	GHX71500001DWJG03GN
	18

	Basis of Safety Case for Aircraft Impact
	C
	GHXNIX10021DWJG42GN
	17

	Basis of design for aircraft impact
	B
	GHXNIX10022DWJG42GN
	25

	Aircraft Impact Evaluation Method Statement
	C
	GHXNIX10020DWJG42GN
	18

	External Hazards Schedule Report
	C
	GHX86000015DOZJ03GN
	20

	Production Strategy for Civil Engineering
	D
	GHX00100029KPGB03GN
	69

	Generic design parameters for civil engineering
	C
	GHXNIX10016DWJG42GN
	66

	Basis of design for BFX
	C
	GHXFXX10002DWJG42GN
	36

	Modelling report of prestressing system
	C
	GHXRIX10005DWJG42GN
	29

	Justification of prestressing system
	C
	GHXRIX10006DWJG42GN
	39

	Basis of Safety Case for BFX
	C
	GHXFXX10001DWJG42GN
	50

	Structural Analysis and Design Method Statement
	C
	GHXNIX10001DWJG42GN
	49

	Internal Containment  Analysis and Design Method Statement
	C
	GHXRXX10010DWJG42GN
	35

	Overall Seismic Analysis Method Statement
	C
	GHXNIX10003DWJG42GN
	39

	Raft Foundation Analysis and Design Method Statement
	C
	GHXNIX10002DWJG42GN
	47

	Basis of Safety Case for Internal and External Containment
	D
	GHXRXX10001DWJG42GN
	41

	Decomposition of Safety Functions
	D
	GHX80001001DOZJ03GN
	17

	Reinforced concrete barrier substantiation report for BRX
	A
	GHXREX10005DWJG42GN
	68

	Reinforced concrete barrier substantiation report for BFX
	A
	GHXFXX10005DWJG42GN
	112

	ALARP Demonstration Report of PCSR Chapter 16
	B
	GHX00100059KPGB03GN
	24

	General requirements for design of the internal containment liner 
	A
	GHXNIX10027DWJG42GN
	42

	Overview of the UK HPR1000 Civil Structures
	B
	GHXNIX10004DWJG42GN
	31

	UK HPR1000 Generic Site Report
	Rev 002
	HPR-GDA-REPO-0015
	86

	UK HPR1000 – Aircraft Impact Gap Analysis Report
	Rev 003
	GDA-REC-MOT-SEC-000001
	67





APPENDIX 2:  GDA Step 3 – ONR Civil Engineering & Aircraft Impact assessment documentation

	Document Title
	Revision Number
	ONR Document  No.
	Number of Pages

	ONR GDA Step 3 Assessment Documentation for information

	ONR Step 3 Civil Engineering Assessment Note
	Revision 0
	ONR-NR-AN-19-005
	75

	ONR Step 3 External Hazards Assessment Note
	Revision 0
	ONR-NR-AN-19-003
	55

	ONR Step 3 Internal Hazards Assessment Note
	Revision 0
	ONR-NR-AN-19-004
	24

	Step 3 TSC Civil Engineering Assessment Report
	Issue 1
	ONR380-REP001
	123

	Step 3 Aircraft Impact Assessment Report
	Issue 1
	ONR380-REP002
	50

	42 Regulatory Queries, 2 Regulatory Observations
	N/A
	N/A
	60

	ONR assessment comment  sheets
	N/A
	N/A
	20




APPENDIX 3:  GDA Step 4 – Civil Engineering & Aircraft Impact Submission Schedule

	Document Title
	Revision Number
	CGN Document  No.
	Planned Submission 

	Requesting Party Step 4 Documentation
(Note – the TSC should assume that all of these will be revised once at the end of Step 4 and the changes will require review and assessment)

	Pre-Construction Safety Report Chapter 16 Civil Works & Structures
	001
	HPR-GDA-PCSR-0016
	10/01/2020

	Structural analysis and design report for BFX
	A
	GHXFXX10003DWJG42GN
	28/02/2020

	Structural analysis and design report for common raft foundation
	A
	GHXNIX10009DWJG42GN
	28/02/2020

	Seismic analysis report for buildings on common raft foundation
	A
	GHXNIX10005DWJG42GN
	28/02/2020

	Aircraft impact evaluation report
	A
	GHXNIX10023DWJG42GN
	31/03/2020

	Aircraft Impact Analysis load-time Function Report
	B
	GDA-REC-MOT-SEC-000022
	31/03/2020

	Structural analysis and design report for internal containment
	A
	GHXRIX10003DWJG42GN
	30/04/2020

	The brief introduction of the PDMS system for the civil engineering design
	A
	GHXNIX10043DWJG42GN
	30/06/2020

	Aircraft impact dynamic analysis report  
	A
	GHXNIX10025DWJG42GN
	30/06/2020

	Structural analysis and design report for BNX
	A
	GHXNXX10003DWJG42GN
	30/06/2020

	Seismic analysis report for BNX
	A
	GHXNXX10005DWJG42GN
	30/06/2020

	Analysis and design of the internal containment liner
	A
	GHXNIX10030DWJG42GN
	30/06/2020

	The inclination and differential settlement for the nuclear island buildings
	A
	GHXNIX10017DWJG42GN
	30/06/2020

	Structural analysis for BEX
	A
	GHXEXX10005DWJG42GN
	30/06/2020

	Sensitivity study and validation for the seismic analysis 
	A
	GHXNIX10028DWJG42GN
	30/07/2020

	Sensitivity study and validation for internal containment analysis
	A
	GHXNIX10029DWJG42GN
	30/07/2020

	Sensitivity study and validation for structural analysis and design
	A
	GHXNIX10042DWJG42GN
	30/07/2020

	Design substantiation for aircraft impact
	A
	GHXNIX10024DWJG42GN
	30/09/2020

	Aircraft Crash Safety Evaluation Methodology Report
	D
	GHX00100036DOZJ03GN
	25/07/2019

	Aircraft Crash Safety Evaluation Report
	A
	GHX86000016DOZJ03GN
	30/09/2020

	Constructability optimisation of Fuel Building and External Containment 
	A
	GHX00100092DOHB03GN
	25/10/2020

	Waterproof evaluation report for nuclear island buildings
	A
	GHXNIX10030DWJZ42GN
	31/10/2020

	In-service inspection and testing for civil engineering  
	A
	GHXNIX10032DWJG42GN
	31/10/2020

	Construction and testing report  
	A
	GHXNIX10031DWJG42GN
	31/10/2020

	Evaluation of the liner of the lined concrete structures (Exclude internal containment liner)
	A
	GHXXXX25001DPZS42GN
	31/10/2020

	The credible solutions for equipment and system of UK HPR1000
	A
	GHXNIX10018DWJG42GN
	31/10/2020

	Ultimate capacity evaluation for internal containment  
	A
	GHXRIX10007DWJG42GN
	15/12/2020

	Cliff-edge effect of extreme environmental hazard for civil engineering structure
	A
	GHXNIX10006DWJG42GN
	15/12/2020

	Design substantiation report for common raft foundation
	A
	GHXNIX10012DWJG42GN
	15/01/2021

	Design substantiation report for BFX
	A
	GHXFXX10004DWJG42GN
	15/01/2021

	Design substantiation report for internal containment
	A
	GHXRIX10004DWJG42GN
	15/01/2021

	Design substantiation report for BNX
	A
	GHXNXX10004DWJG42GN
	15/01/2021

	Internal Hazards Schedule Report
	TBC
	TBC
	TBC

	External Hazards Schedule Report
	TBC
	TBC
	TBC

	35 sets of drawings including general and structural arrangements, etc
	
	RP Drawings
	various





APPENDIX 4: The Requesting Party’s Engagement Schedule for Civil Engineering & Aircraft Impact

	No.
	Type
	Timing
	Year
	Location
	Duration
	Theme
	Topics

	The TSC is expected to provide a SQEP assessment team to support the ONR assessors for the technical workshops and meetings detailed below. The TSC should assume that 3 technical specialists (appropriate to the topics being discussed) will be required for each workshop and comment close out meeting.

	W-1
	Workshop
	16-19 March
	2020
	London
	4 days
	Case Study
- Seismic
- Common raft
- BFX
	1. Seismic analysis and calculation
2. Common raft structural analysis and calculation
3. BFX SFR schedule, structural analysis and calculation

	L-3
	L4 Meeting
	29-30 April
	2020
	London
	2 days
	1. Closure of the comments
2. AIA
	1. Closure of the comments for L-2 and W-1
2. Aircraft Impact load time functions
3. Rationale of AIA protection strategy 

	W-2
	Workshop
	18-21 May
	2020
	Shenzhen (China)
	4 days
	Case Study
- Internal containment
- AIA
	1. Internal containment structural analysis and calculation
2. Aircraft Impact analysis and calculation
3. FCG3 Civil structure 3D models

	L-4
	L4 Meeting
	24-25 June
	2020
	Video
	2 days
	Closure of the comments
	Closure of the comments for W-2

	W-3
	Workshop
	27-30 July
	2020
	London
	4 days
	Case Study
- Inner containment Liner
- Inclination and settlement
- AIA dynamic
- Concrete barrier substantiation
	1. Internal containment liner
2. Inclination and differential settlement
3. AIA dynamic study
4. SSSI effect study
5. Concrete barrier substantiations for BFX and safeguard buildings
6. SFR schedules for the other buildings

	L-5
	L4 Meeting
	3-4 September
	2020
	Video
	2 days
	Closure of the comments
	Closure of the comments for W-3

	W-4
	Workshop
	14-17 September
	2020
	Shenzhen (China)
	4 days 
	Case Study
- Sensitivity studies
- Non classified structures
	1. Sensitivity studies
2. Non classified structures

	L-6
	L4 Meeting
	28-29 October
	2020
	Video
	2 days 
	Closure of the comments
	Closure of the comments for W-4

	W-5
	Workshop
	23-26 November
	2020
	London
	 4 days
	Case Study
- Other civil engineering topic reports
- Typical liners
 - AIA substantiation
	1. Waterproof
2. Construction and testing
3. In-Service inspection and testing
4. Decommissioning
5. Typical liners
6. AIA substantiation

	L-7
	L4 Meeting
	Mid-December
	2020
	Video
	 2 days
	Closure of the comments
	Closure of the comments for W-5

	L-8
	L4 Meeting
	Mid-February
	2021
	Video
	 2 days
	Comments for the submissions
	1. Provide Comments for the latest submissions
2. Clarification and discussion where necessary

	W-6
	Workshop
	Late-March
	2021
	Shenzhen (China)
	 4 days
	Case Study
- BDB analysis
- DSRs
- RO-0009 closure
- ALARP report for chapter 16
	1. Beyond Design Basis analysis
2. The credible solutions for equipment and systems corresponding to settlement calculation results
3. Design substantiation for the civil structures
4. ALARP demonstration for PCSR chapter 16

	L-9
	L4 Meeting
	Late-April
	2021
	London
	 2 days
	Closure of the comments
	Closure of the comments for L-9 and W-6

	L-10
	L4 Meeting
	Late-May
	2021
	London
	 1 day
	Closure of the comments
	Closure of all comments for GDA Step 4

	L-11
	L4 Meeting
	Late-June
	2021
	London
	 1 day
	Closure of the comments
	Closure of all comments for GDA Step 4
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