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Schedule A
ONR Ref: T3643

Office for Nuclear Regulation


		Technical Support – Work Order Specification
	Title: Provision of Technical Review/Assessment of the Arrangements for Maintaining the Criticality Safety of Fuel Storage, in Support of Step 4 of the GDA for the UK HPR1000

	Background to the project
In January 2017 the UK Government formally asked the ONR and the EA to begin the Generic Design Assessment (GDA) of the UK HPR1000. The UK HPR1000 is a reactor design proposed for deployment at Bradwell-on-Sea, Essex. General Nuclear System LTD (GNSL) is a UK-registered company that was established as the Requesting Party (RP) to implement the GDA of the UK HPR1000 reactor on behalf of three joint requesting parties, i.e. China General Nuclear Power Corporation (CGN), EDF and General Nuclear International (GNI).
[bookmark: _GoBack]The GDA process calls for a step-wise assessment of the RP’s safety and security submissions with the assessments increasing in detail as the project progresses. Step 1 of the UK HPR1000 GDA commenced in January 2017 and Step 2 finished in November 2018. Step 3 commenced on 15 November 2018 and completed in the middle of February 2020. The GDA of UK HPR1000 entered Step 4 on 13 February 2020. The ONR Radiological Protection Assessment Report for Step 2 of the UK HPR1000 GDA is available at: 
http://www.onr.org.uk/new-reactors/uk-hpr1000/reports.htm 
In undertaking assessment activities, ONR often calls upon technical support contractors (TSCs) to provide expert, independent advice in specialised areas, in support of its overall judgements regarding the acceptability of the design or supporting safety case presented by an RP during GDA. ONR have identified that such support is required for Step 4 of GDA in the Radiological Protection topic, to support our assessment of the adequacy of the arrangements for the criticality safety[footnoteRef:1] of fresh and spent fuel storage in the UK HPR1000 design[footnoteRef:2].  [1:  Nuclear criticality safety is a field of Radiological Protection dedicated to the prevention of nuclear and radiation accidents resulting from an inadvertent, self-sustaining nuclear chain reaction.]  [2:  The scope of this work package embraces the storage facilities for fresh and spent fuel storage, but excludes the criticality safety of other aspects of reactor operations, namely: normal and abnormal loading and reloading operations. These latter operations are more appropriately assessed under reactor operation.] 

More detail on the exact nature of the scope of the services required is provided in Section 2 below. However, there are two distinct purposes to this contract:
To undertake an independent review/assessment of a sample of the RP’s safety case submissions which identify and justify the criticality safety provisions for the UK HPR1000 design. This will involve undertaking independent criticality modelling.  
To advise ONR on the adequacy of the criticality safety aspects of the arrangements for fresh and spent fuel storage proposed for the UK HPR1000 and more generally, that the risk to workers and the public from a criticality accident has been reduced so far as is reasonably practicable (SFAIRP).  
These activities/purposes will contribute to ONR’s Step 4 radiological protection assessment of the UK HPR1000 design. ONR will use the outputs of this contract to:
judge if the claims and arguments are adequate (i.e. complete) and to judge whether suitable and sufficient evidence has been provided by the RP to substantiate them;
determine if the RP have identified the most safety significant aspects concerned with making the “criticality safety case” for fresh and spent fuel storage in UK HPR1000;
be satisfied that the RP’s approach to making the “criticality safety case” for UK HPR1000 meets relevant good practice when judged against comparable reactor technologies and the expectations of ONR’s relevant Technical Assessment Guides (TAGs), Safety Assessment Principles (SAPs) and other relevant standards;
ensure ONR’s regulatory decision making remains demonstrably robust.


	SCOPE OF THE SERVICES REQUIRED
ONR regards this project as being a comparatively small and straight forward piece of work (see Sections 2.5 & 6 for specific deliverables).
To be able to deliver the scope of services required for this contract, the successful TSC will need to develop an adequate understanding of the those aspects of the UK HPR1000 generic design and safety case pertinent to fresh and spent fuel storage. 
This will involve reading a sample of the RP’s submissions which provide general UK HPR1000 design information. ONR would not expect the TSC to plan for a significant amount of time to be spent on this part of the work. The work will involve assessing specific information pertinent to the “criticality safety case” for fresh and spent fuel storage[footnoteRef:3].  [3:  It may be helpful for the TSC to be aware that a public version of the UK HPR1000 Safety Security and Environmental Report (SSER) is available on the RP’s website:  http://www.ukhpr1000.co.uk/documents-library/step-3/. ] 

The successful TSC will be expected to undertake a direct review/assessment of the RP’s criticality safety submissions; these are:
Specific Criticality Safety Related Documentation:

[1] “Criticality Analysis of Fuel Storage”, Rev C, (17 pages); and
[2] “JMCT – A Monte Carlo Particle Transport Code: Verification and Validation Report”, Rev A, (103 pages).

General Plant Documentation:

[3] PCSR Chapters relevant to criticality safety and fuel storage (~ 30 pages). 
Specific requirements 
The key themes ONR expect the TSC to examine/consider are:
[1] The RP’s competence in the area of criticality assessment.
[2] The appropriateness of the benchmarks used in the RP’s validation report (see 2.3[2] above)[footnoteRef:4]. [4:  Although the Report in 2.3[2] - at ~ 103 pages, is very long - the requirement is for the TSC to   view on the nuclear similarity of the benchmarks to the fuel storage arrangements, and the adequacy of the benchmarks in deriving bias terms. ] 

[3] The appropriateness of the calculation methods employed by the RP in report 2.3[1] (addressing the accuracy and appropriateness of codes and nuclear data, and derivation of allowances for error and/or uncertainty).
[4] The methodology used for the criticality justification (including criticality safety criteria, fault analysis).
[5] The appropriateness of approximations and assumptions used in the RP’s safety assessment (eg treatment of system temperature). 
[6] The overall adequacy of the plant design with respect to the criticality safety of the fresh and spent fuel storage, with regard to: operability; normal operations and fault/accident conditions. 
[7] ONR also wishes to obtain an understanding of how the criticality computer code & data (JMCT) used by the RP compare with standard criticality codes in terms of accuracy  and features important to the assessment fuel storage (e.g. do approximations have to be made in the RP’s code to model heterogeneous arrangements of fuel/moderator etc.).
The work will require the TSC to undertake, on a sampling basis, independent criticality modelling using  criticality codes/data which are different  to those that have been used by the RP (i.e. standard criticality codes and nuclear data used within the UK, such as MONK or SCALE with JEFF) to confirm the adequacy, or otherwise, of the RP’s assessment. The TSC is free to suggest/justify alternative codes/data etc. which may be suitable to undertake the work, in their tender response.
General requirements 
To achieve the above objectives the contactor will be expected to consider appropriate sources of what ONR considers to be relevant good practice (RGP), namely:
a) the relevant parts of ONR’s Safety Assessment Principles (SAPs) 
b) the relevant ONR Technical Assessment Guides (TAGs). 
ONR will advise the successful TSC which SAPs and TAGs are most relevant. ONR will also expect the TSC to draw upon their own expert knowledge, skills and experience in the field, to form the benchmark of what constitutes good practice in assuring criticality safety in the design of nuclear facilities for the storage of fresh and spent fuel. 
The overall objective of Step 4 of a GDA is to undertake an in-depth assessment of the RP’s safety case evidence. The TSC should therefore plan on the basis that their review of the RP’s submissions pertinent to this contract, should be sufficiently detailed when reporting against the adequacy of the RP’s approach to criticality safety as compared against the expectations in ONR’s SAPs/TAGs, and other sources of standards/guidance judged to represent good practice. 
Importantly, regulatory decisions on the adequacy of the submissions will ultimately be made by ONR. The main outcome of the TSC’s assessment/review should be to make recommendations to ONR where the RP’s approach may not satisfy RGP and/or where further justification may be required by the RP.
The TSC will be expected to document the outcome of their review/assessment of the submissions in an appropriate format. The output should be produced in a format that can be directly referenced from ONR’s formal Step 4 Assessment Report (which will be published on ONR’s website) and must include a clear rationale for the conclusions reached and advice/recommendations provided to ONR. It will be at the TSC’s discretion, with prior agreement from ONR, as to how they decide to report the outcome of the review i.e. one or a series of reports. The TSC should also plan to receive and address ONR’s comments on the report(s) before they are finalised.
To be able to deliver the various parts of this work package, the scope of the work should also include, where appropriate:
The identification of any necessary UK HPR1000 information required from the RP. ONR will formally submit these to the RP as Regulatory Queries (RQs), but the contractor is expected to identify the information required and be involved in drafting the RQs. 
Review of part, or all, of any responses provided by the RP in answer to any RQs raised in conjunction with completing the work package. The response time to the questions is at the discretion of the RP and will depend upon the complexity and number of queries. However, the successful TSC should plan on a minimum response time of 6 weeks for planning purposes.
Support to ONR during some technical meetings with the RP. This might include, for example, discussions on information required to undertake the review. ONR would expect the TSC to be present when the final results of the work are discussed with the RP. This may involve attending video/teleconferences or face-to-face meetings in the UK. For planning and tendering purposes, the TSC should assume that six meetings in London will be required during the course of the contract. However, the TSC should be aware of ONR’s revised working arrangements (working from home) during the COVID-19 pandemic. It is likely that at least some of these meeting will need to be held remotely using teleconferencing or videoconferencing facilities.
Provide monthly progress reports, either via meetings or teleconference, for the duration of the contract. 


	WORK BREAKDOWN AND DELIVERABLES
In summary, the contractor is required to:
a) Attend an initial kick-off meeting at ONR’s offices in Redgrave Court, Bootle, Liverpool, to discuss and agree the final scope of work to be undertaken. However, please note ONR’s current remote working arrangements during the COVID-19 pandemic, which may impact this meeting. 
b) Produce a detailed work plan including: full details of the proposed approach to the work, timescales, invoice schedule and staff details for approval. 
c) Become familiar with those aspects of the UK HPR1000 design relevant to fresh and spent fuel storage and undertake an assessment of the RP’s safety case submissions which justify the criticality safety of fresh and spent fuel storage in the UK HPR1000 design. 
d) Undertake independent criticality modelling using appropriate tools/codes/techniques to (a) verify the RP’s results and (b) give confidence in the accuracy of the RP’s criticality code, nuclear data, assumptions and methodology, and (c) reveal any significant differences between the RP’s criticality code and standard criticality codes.  
e) If required, assist ONR in engaging with the RP at key Level 4 technical exchange meetings. There are expected to be up to six meetings in London and one trip to the RP’s offices in China over the course of contract; however, please note ONR’s current remote working arrangements during the COVID-19 pandemic. 
f) Raise requests for additional information (RQs) from the RP (via ONR), and review their responses. In some cases, this may require the contractor to attend meetings with the RP to discuss and clarify questions and responses (again, please note ONR’s current remote working arrangements). Such requests for information would be aimed at establishing the quality and relevance of the RP’s radiation shielding proposals and information. 
g) Routine engagement and progress updates with ONR via meetings, email or by telephone, particularly in the event that significant omissions or shortfalls are identified in the RP’s approach, should also be planned for.
h) Produce report(s) (at least one draft and one final report) and submit to ONR to formally capture the outcome of the TSC’s independent assessment of the RP’s approach to the UK HPR100 design and methods/tools etc., with respect to criticality safety for fresh and spent fuel storage. The deliverable(s) should capture the TSC’s expert advice to ONR and contain recommendations to ONR where the RP’s approach may not satisfy RGP and/or where further justification may be required. The TSC is expected to use their discretion, with prior ONR agreement, to decide how best to formally report the basis and outcome of their assessment.  
i) A close-out meeting will be held upon completion of the contract. This meeting will take place either at the ONR offices in Bootle, or the contractor offices. Videoconference facilities are also available if necessary. Please note ONR’s current remote working arrangements during the COVID-19 pandemic. 


	TIMESCALES
ONR recognises the potential difficulties of exchanging information with foreign organisations and general working whilst under COVID-19 restrictions. In view of this, despite the relative simplicity of this work, relaxed timescales have been defined. (The TSC may accelerate the pace of work, after consultation with ONR).  
The following timescales can be assumed, noting that progress meetings and updates should be provided concurrently:
a) June 2020 - Start of contract expected middle of June 2020.
b) Start of September 2020 - Completion of high level review. TSC is expected to have completed initial review of key documents and raised any requests for additional information (i.e. RQs etc.).
c) December 2020 – Completed reviews of samples and additional information. Completion of independent calculations. 
d) February 2021 - Issue draft assessment report to ONR for review and comment.
e) April 2021 - Issue final assessment report to ONR.
f) July 2021 - End of contract.


	OBJECTIVES
In summary, the required outcomes of this work are for the contractor to:
Provide an independent technical review of the claims, arguments and evidence presented by the RP in relation to the criticality safety of fresh and spent fuel storage in the design of UK HPR1000 during both normal operations and fault/accident conditions;
Provide a view on whether any assumptions made by the RP are appropriate, are significant in terms of the design or intended operation of UK HPR1000; and
Make recommendations to ONR where the RP’s approach may not satisfy RGP and/or where further justification may be required by the RP.

	CONSTRAINTS 
Provide details of anything that may constrain the ability of potential suppliers to meet the requirement such as:
As noted throughout Section 2, the TSC should be aware of ONR’s current remote working arrangements. The majority of staff are working from home in response to the COVID-19 pandemic. Meetings are still taking place, but remotely using teleconferencing or videoconferencing facilities. These ways of working may persist for some time. 
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 contractor upon contract award.
ONR will provide the latest versions of relevant documentation submitted by the RP. Further information will need to be identified and requested by the contractor 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 RP) may be required. Similarly, the quality of any response cannot be guaranteed. A pragmatic and flexible approach will need to be adopted by the contractor to deal with these circumstances, both technically and contractually, should they arise.
It is expected that the successful contractor 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 RP 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.
Information in this contract will contain protectively marked information and if so, will need to be handled accordingly. Most information will contain proprietary markings. 
Information in this contract may contain Sensitive Nuclear Information (SNI). No information with a security marking above UK OFFICAL - SENSITIVE is anticipated as part of this contract.
The contractor 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 contractor 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 contractor may be asked to sign Export Control End User Undertakings (EUU) to receive controlled technology.
The contractor will be required to work in accordance with ONR’s Export Control Instruction in order to facilitate engagement with the GDA RP.
The contractor shall not utilise any additional third party support not named in the bid documentation without ONR’s prior written consent.
Any conflict of interest should be declared. Where a potential conflict exists, the contractor should describe how this will be managed.
The aim of this work package is to inform and advise ONR. However, it is ONR’s intention to brief the RP on the conclusions of the work. The RP will be provided with copies of any reports produced 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 contractor shall ensure they have the relevant permissions for all codes, standards, technology, software and/or information required to deliver the scope of work. 
The contractor should identify any constraints that may impact delivery of the intended scope of work. 
The contractor is responsible for making all arrangements required to support meetings in China. However, ONR will facilitate the provision of Invitation letters. The TSC should also be aware that ONR’s current working arrangements during the COVID-19 pandemic also preclude business travel to China. 


	CONTRACT MANAGEMENT
The Procurement Unit will provide contractors with details of:
who in ONR will be responsible for managing delivery and certifying completion of the required work; and
ONR's expectations in terms of being kept updated about delivery of the required work including review meetings, interim/final reporting arrangements, and management information requirements.

	TECHNICAL RESPONSE

	Response
The Technical Response should demonstrate a clear understanding of the work required and 
Please provide: 
a description of how you will deliver the scope of work (methodology) and the proposed delivery team you will use, clearly signposting to relevant sections within your Capability Prospectus where appropriate/relevant;
a demonstration of up-to-date knowledge of relevant national and international benchmarks, approaches, standards etc. and research programmes etc. in criticality safety analysis;
a detailed description of the proposed teams’ expertise and experience in criticality safety assessment;
an overview of any prior experience with the HPR1000 design and/or undertaking similar pieces of work to that requested in this contract, for other PWRs; 
a description of proposed deliverables and/or outputs;
an outline of anticipated engagement (project meetings & management);
details of proposed cost and associated effort assumptions;
a project delivery plan showing activities and milestones;
a planned invoice schedule; and
details of any assumptions or constraints.
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