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		Technical Support – Work Order Specification
	Title:  UK HPR1000 Generic Design Assessment – Independent Support for Aspects of ONR’s Step 3  Chemistry Assessment

	Background to the project
[bookmark: _GoBack]In January 2017 the UK Government formally asked ONR and 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 (GNS) 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).
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 is expected to complete in December 2019.  The ONR Chemistry Assessment Report for Step 2 of the UK HPR1000 GDA is available at :  
               http://www.onr.org.uk/new-reactors/uk-hpr1000/reports/ukhpr1000-step2-ar-18-015.pdf
               This report identifies items for follow up, of which those below are expected to be addressed during Step 3:
1. The identification and application of relevant codes & standards for Chemistry
1. Applicability of the Chemistry of the reference plant to UK HPR1000
1. The Chemistry of the primary circuit, and in particular;
The control of pH and soluble boron
The RP decision and justification for Zinc dosing
Hydrogen dosing and the hydrogen addition system
Primary circuit water quality
1. The application of codes and standards to Chemistry
1. The spent fuel pool clean-up system and temperature control systems, and hence;
the radiochemical inventory 
1. The means by which it will be shown that the proposed fixed neutron absorbers will not:
corrode, 
exhibit boron relocation
otherwise cease to be effective over the lifetime of the spent fuel pool
1. The practical application of the proposed materials selection methodology and its impact on operating Chemistry
1. Source term and radionuclide selection and how the actinide baseline will be established
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 3 of GDA, in a number of Chemistry topics.  These are described in Section 2 below.  
There are two distinct purposes to this contract.  The first is for the TSC to provide ONR with independent advice on topics which form part of the scope of ONR’s Step 3 chemistry assessment of UK HPR1000 (see Section 2 below). The second is to supplement ONR’s chemistry assessment capacity and undertake a sample assessment of a selection of the RP’s chemistry-related safety case documentation planned to be submitted during Step 3 of GDA.
Both of the above activities/purposes will input into the basis of ONR’s Step 3 chemistry assessment of UK HPR1000. ONR will therefore use the outputs of this contract:
· to judge if the claims, arguments and some of the evidence presented/proposed to be presented during Step 4 of GDA by the RP for the UK HPR1000 design are adequate and can be substantiated, and that the evidence either provided, or planned to be provided at a later stage of GDA, is/will be suitable and sufficient;
· to determine if the RP have identified the most safety significant aspects concerned with making the “chemistry safety case” for UK HPR1000;
· to be satisfied the RP’s approach to making the “chemistry safety case” for UK HPR1000 may meet 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;
· to input into ONR’s assessment planning activities for Step 4 of GDA – to ensure ONR’s assessment remains proportionate and targeted.

	SCOPE OF THE SERVICES REQUIRED
Scope of work
The contractor is asked to provide independent advice to ONR on various chemistry-related technical topics which form part of the scope of ONR’s Step 3 assessment and to undertake a review/sample assessment of a selection of the RP’s safety case submissions. The overall aim of the work is to ensure ONR’s regulatory scrutiny, from a chemistry perspective, of the UK HPR1000 design, remains appropriately targeted and proportionate. The scope of work required to achieve this can therefore be broadly split into two discrete work packages:
·  PART 1: Provide ONR with independent ad-hoc advice (and appropriate access to sources of relevant good practice) on chemistry-related topics; and
· PART 2: Review/assessment of relevant aspects of the UK HPR1000 generic design/safety case. 
PART 1:
The scope of ONR’s chemistry assessment activities planned for Step 3 of GDA of UK HPR1000 includes the following broad topics, spanning normal reactor operations:
· The generation and transport of radioactivity (i.e. source term) and the justification this will be  minimised SFAIRP;
· Materials selection decisions (both primary and secondary side and/or ancillary systems) and their justifications for various  Structures, Systems and Components (SSCs) and the impact of chemistry on materials degradation threats;
· Justification of the design and performance of various UK HPR1000 systems required to deliver chemistry control i.e. Chemical and Volume Control System (CVCS), spent fuel pool clean-up system etc.;
· Chemistry control during start-up and shutdown operations;
· Chemistry control during commissioning;
· Spent fuel pool chemistry and control; and
· Sampling system design and justification thereof.
The TSC should note that accident chemistry is specifically excluded from the scope of this contract, because it is covered by the scope of services requested in a separate piece of work. 
At this stage, the topics listed above are relatively high-level, to give an indication of the potential breadth of the technical matters which ONR may ask the successful TSC to provide independent advice on.  ONR would therefore expect the TSC to consider proposing individual(s) with a broad range of skills and knowledge across these areas. In addition, the person specification should also recognise the importance of proposing individual(s) with a sound understanding of Pressurised Water Reactor (PWR) technology and the basis of PWR primary and secondary side (circuit) chemistry control, as a minimum. 
Based on the breadth of topics above, the TSC may wish to propose a range of individuals who may be suitable to provide the advice requested (i.e. more than one technical discipline). It will be up to the TSC to decide who is best placed to provide the advice on their organisation’s behalf. The intention for this part of the work is not to secure individual’s views on a particular topic; it is an appropriately informed and demonstrably robust view of the TSC organisation as a whole, which ONR is looking for. By exception, ONR would not normally be expecting more than one person to provide advice on each of the topics requested. However, the person may change topic-by-topic.     
The TSC should plan on the basis that ONR may not necessarily ask for independent advice across all of the topics listed above, but may do. As ONR’s Step 3 assessment progresses, we will have a better understanding of emergent gaps/areas judged as requiring enhanced regulatory scrutiny – this will inform which topics ONR will request the TSC to provide independent advice on. For this part of the contract, ONR will therefore be calling for ad-hoc advice throughout Step 3. ONR would expect the advice provided to draw on several sources of information. As an example,  as appropriate and where relevant, ONR would expect the TSC to be able to draw on:
· PWR chemistry guidelines produced by individual large power companies (i.e. plant operators) and by industry bodies/organisations representing groups of companies e.g. the Electric Research Power Institute (EPRI), VGB PowerTech;
· The contractor’s own knowledge and experience; and/or
· Relevant OPEX and/or conference proceedings for PWR chemistry control practices/related issues.
For this part of the contract, ONR is not expecting the TSC to review the good practice information collated and summarise it into a detailed report. The requirement is to identify the relevant good practices and advise ONR to this effect. We would expect to have the advice provided, including a clear rationale/justification for its basis as good practice and lists of all relevant references, in a fit-for-purpose “memo” type note/report. ONR may also need to have access to the information cited.
To be able to deliver the scope of services required for this part of the contract, the individual(s) would also need to have developed an adequate understanding of the UK HPR1000 generic design and safety case – to directly inform the applicability of the good practices identified. This may require the TSC to undertake the following activities: 
· Review a sample of the RP’s submissions which provide general UK HPR1000 design information and information pertinent to the developing “chemistry safety case”. ONR will advise the successful TSC which documents to review to gain design familiarisation. The TSC should also be aware 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/
· Draft Regulatory Queries (RQs) and assess the RP’s responses to them. RQs are the primary vehicle by which additional, more routine information, can be obtained from the RP. They are in the form of simple written queries that outline the information required and the reasoning for the requirement.
· Attend routine technical Level 4 chemistry engagement meetings between ONR and the RP. 
The successful TSC will also be provided with previous ONR “good practice reports” on relevant topics, to act as a benchmark. 
In summary, to be able to undertake PART 1 of this contract, the key tasks envisaged and baseline assumptions which the TSC should appropriately plan for include: 
· Assume a total of 35 days of effort.
· Assume ONR may ask for independent ad-hoc advice on up to 5 separate detailed topics, drawn from the full range of Step 3 assessment topics listed above.
· Become familiar with the aspects of the UK HPR1000 generic design most pertinent to chemistry control during normal operations.
· Draft any necessary RQs and comment on the RP’s responses.
· Attend 2 face-to-face meetings with the RP at their London offices (a Liverpool office is now available – however, assume London due to availability constraints).
· Regular contact with ONR’s Lead Chemistry Inspector by telephone/videoconference etc.
· Prepare and present ad-hoc, independent chemistry-based advice to ONR on selected technical topics requested from within the scope of broad topics listed above. 
· Underpin the independent advice provided to ONR with suitable and sufficient sources of good practice, collated in a written, fit-for-purpose format. 
· Provide ONR with access to the source(s) of identified relevant good practice, if necessary, to inform ONR’s on-going assessment.  
PART 2:
Before entering Step 3 of GDA ONR agreed a schedule of submissions to be delivered for formal regulatory assessment. In the chemistry topic, there is currently a peak of submissions anticipated at the end of June 2019.
The scope of services required for this part of the work is for the TSC to undertake direct review/assessment of a sample of the RP’s chemistry submissions. At this stage, the submissions ONR has selected for TSC review are based on a combination of: specific topics/aspects we may ask to be looked at more closely in PART 1 (not exhaustive and yet to be decided) of the work, and the follow-up items identified in ONR’s Step 2 Chemistry Assessment Report. The RP’s  submissions the TSC will be asked to review/assess, from a chemistry perspective, are:
· Topic Report on Application of Cobalt Based Alloy in SSCs – delivery to ONR – 30/06/19 (earlier “draft” also due 30/04/19);
· Topic Report on Hydrogen Dosing Technical Analysis for the Primary Circuit – delivery to ONR – 30/06/19;
· Topic Report on Hydrogen Concentration Control in the Primary Circuit - – delivery to ONR – 30/06/19 (earlier “draft” also due 30/03/19);
· Topic Report on Start-up and Shutdown Chemistry – delivery to ONR 30/03/19; and
· Design Substantiation Report on Associated Chemistry Control Systems: the Primary Circuit - – delivery to ONR – 30/06/19 (earlier “draft” also due 30/03/19)    
The contractor should plan on the basis that, commensurate with this stage of the UK HPR1000 GDA, the breadth and depth of the review/assessment of the RP’s submissions ONR is requesting, should be relatively high-level. The contractor will be expected to consider relevant sources of good practice (some of which may come from Part 1 of this contract) – including relevant ONR Safety Assessment Principles (SAPs) and Technical Assessment Guides (TAGs). ONR will advise the successful TSC which SAPs and TAGs are most relevant. However, the TSC should plan on the basis that ONR is asking for a general awareness of the expectations set by these SAPs/TAGs and not a detailed assessment, and reporting thereof, of the adequacy of the RP’s submissions against their expectations.
The contractor should also consider that for the documents listed above, this will be their first submission to ONR for formal regulatory assessment. Furthermore, these are Step 3 submissions. The breadth and depth of information in the documents will therefore be commensurate with this. The TSC should therefore plan on the basis that these documents will not be particularly detailed, fully developed Step 4 GDA submissions.   
Importantly, regulatory decisions on the adequacy of the submissions will ultimately be made by ONR. As previously stated, 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, and to identify areas where further increased regulatory scrutiny, from a chemistry perspective, may be required as GDA progresses.
In undertaking the review/assessment of the RP’s submissions, some of the key questions ONR would expect the TSC to consider are:
· The degree to which relevant good practice appears to be implemented/satisfied and/or any deviations identified and appropriately justified;
· Any key differences in design between UK HPR1000 and other similar PWRs,  which may have an impact on chemistry control (including likely significance); 
· The adequacy (including completeness) of the safety case claims being made and the completeness of the “golden thread” throughout the safety case documentation;
· Whether all relevant chemistry-based considerations important to nuclear safety have been identified;
· Whether adequate information (commensurate with the stage of GDA and safety case claims) has, or is planned to be, presented, to describe and justify any chemistry and radiochemistry-based operations required to maintain nuclear safety;
· Whether any chemistry and/or radiochemistry-based control parameters and/or limit values have been identified (commensurate with the stage of GDA).  
The contractor will be expected to document the outcome of their review/assessment of the submissions in an appropriate format. ONR is not expecting large, detailed reports to be prepared. Shorter, “memo” style advice notes should suffice. However, the output should be produced in a format that can be directly referenced from ONR’s formal assessment reports and must include a clear rationale for the conclusions reached and advice/recommendations provided to ONR. 
The scope of the submissions selected for review indicates that more than one “memo” report will be required. However, 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. The TSC should also plan to receive and address ONR’s comments on the report(s) before they are finalised.  
To undertake the review work, the TSC should also plan for the requirement to raise RQs with the RP and assess their responses. In addition, attendance at some technical Level 4 meetings with the RP may also be required. The successful TSC will also be given access to all relevant previous work performed by/for ONR when assessing the chemistry aspects of the generic design of other PWRs. ONR’s Step 4 Chemistry Assessment Reports for AP1000® and UK EPR™ are also available online, for reference.   
In summary, to be able to undertake PART 2 of this contract, the key tasks envisaged which the TSC should appropriately plan for include:
· Undertaking a high-level sample assessment/review of a selection of the RP’s Step 3 chemistry submissions covering the following topics:
· The application of cobalt-base alloys in UK HPR1000;
· Hydrogen dosing control and justification thereof, in the UK HPR1000 primary circuit;
· The design of UK HPR1000 primary circuit chemistry control systems; and
· UK HPR1000 start-up and shutdown chemistry.
· Attend 3 technical Level 4 meetings with the RP and ONR at the RP’s London offices (a Liverpool office is now available – however, assume London due to availability constraints). 
· Draft any necessary RQs and comment on the RP’s responses.
· At the TSC’s discretion, produce final “memo” report(s) including conclusions and recommendations. Report(s) should incorporate regulator comments. They should contain recommendations to ONR where the RP’s approach may not satisfy RGP and/or where further justification may be required, and identify areas where further increased regulatory scrutiny, from a chemistry perspective, may be required as GDA progresses.
· Provide monthly progress reports, either via meetings or teleconference, for the duration of the contract. 

WORK BREAKDOWN AND DELIVERABLES
The contractor is required to:
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. 
Produce a detailed work place including: full details of the proposed approach to both parts of the work, timescales, invoice schedule and staff details for approval. 
PART 1: From the contract start date, during Step 3 of GDA, provide ad-hoc independent expert advice on a range of technical chemistry topics to ensure ONR’s assessment remains appropriately targeted and proportionate.  Where required, provide ONR with access to sources of underpinning identified good practices.  
PART 2: Conduct high-level direct assessment/review work on a selection of the RP’s submissions, covering the topics of: cobalt-base alloys, primary circuit hydrogen dosing and control, the design of primary circuit control systems and start-up and shutdown chemistry. 
Assist ONR in engaging with the RP at key Level 4 technical exchange meetings. . 
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.  Such requests for information would be aimed at establishing the quality and relevance of the RP’s chemistry proposals and information. Plan for an RP response time of between 4-6 weeks.
Routine engagement and progress updates with ONR via meetings or by telephone, particularly in the event that significant omissions or shortfalls are identified, should also be planned for.
PART 1: Produce high-level summary “memo style” note(s)/report(s) and submit to ONR to formally capture the advice provided to ONR – including references/high-level summaries of the supporting good practices. Draft document(s) should be available by August 2019. Final documents, incorporating any ONR comments should be available by November 2019. The TSC is expected to use their discretion, with prior ONR agreement, on how to formally report the basis of the advice provided.   
PART 2: At the TSC’s discretion, produce final “memo” report(s) including conclusions and recommendations. Report(s) should contain recommendations to ONR where the RP’s approach may not satisfy RGP and/or where further justification may be required, and identify areas where further increased regulatory scrutiny, from a chemistry perspective, may be required as GDA progresses. Draft document(s) should be available by August 2019. Final documents, incorporating any ONR comments should be available by November 2019.
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.   
INPUTS
All relevant documentation provided to ONR will be available to the contractor. As described above, at the time of writing, this comprises: the RP’s relevant submissions as they become available and the related studies carried out in support of earlier GDAs, including previous “good practice reports”.
As explained, the contractor can raise technical questions (RQs) with the RP (via ONR) to request additional information. The response time to the questions is at the discretion of the RP and will depend upon the complexity and number of queries. However, a minimum response time of 6 weeks should be assumed for planning purposes.
ONR expect the TSC’s review to consider the applicability (at a high-level, commensurate with the stage of GDA) of ONR standards and guidance, in particular the chemistry SAPs (ECH.1 – .4) and associated Technical Assessment Guides NS-TAST-GD-088 and -089. These are available at www.onr.org.uk. Based on their own knowledge, skills and experience of PWR chemistry, the contractor may also identify and utilise other relevant sources of standards and guidance (such as industry guidance, International Atomic Energy Agency (IAEA) guidance or other international guidance where relevant). For PART 1 of the work, ONR will not provide the latest industry guidelines etc.
TIMESCALES
The following timescales can be assumed, noting that progress meetings and updates should be provided concurrently:
Start of contract: 04/19 – middle of April;
PART 1 and PART 2 assumed to run in parallel – ad-hoc advice as part of PART 1 may run until the end of the contract.
PART 1 draft output(s)/report(s): August 2019;
PART 2 draft output(s)/report(s): August 2019;
PART 1 final output(s)/report(s): November 2019;
PART 2 final output(s)/report(s): November 2019;
End of contract: 11/19 - end of November.

The key project milestones and delivery dates for the various reports will be agreed and fixed when the contract is awarded. The contractor should be aware that draft outputs from each work package need to be available to inform ONR’s Step 3 reporting – reports enter ONR’s governance process in September 2019.  

	OBJECTIVES
In summary, the required outcomes of this work are for the contractor to:.
· Provide independent, robust and expert advice on aspects of PWR chemistry good practice, taking account of the expertise of the TSC organisation and other relevant information sources;
· Supplement ONR’s assessment capacity by undertaking a sample review of a selection of the RP’s chemistry submissions;
· Make recommendations to ONR for where the RP’s justification(s) to underpin the topics considered/submissions assessed, may require increased regulatory scrutiny as GDA progresses during Step 4.

	CONSTRAINTS 
The following constraints will apply:
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. 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 this, both technically and contractually.
It is expected that the successful contractor will also draw upon their experience, resources and publicly available information to perform this work.
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.
The arrangements for security vetting and IT security established in the Technical Support Contract framework agreement will need to be followed. No information with a security marking above UK OFFICAL - SENSITIVE is anticipated as part of this contract. Most information will carry the RP’s commercial marking.
The contractor and where applicable, its sub-contractors, will need to provide assurances that it has, or is able to obtain, all necessary export control licences, where required to transfer relevant information out of the UK and return it.
The transmittal of all documents between ONR and the contractor will be through ONR's Joint Programme Office (JPO). This will be through encrypted DVDs, regardless of the security marking (unless the documents are publicly available on the internet). 
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.


	CONTRACT MANAGEMENT
ONR will require to be kept updated about progress and delivery of the required work in accordance with the Framework arrangements. This should include monthly meetings, to include a contract start-up meeting at ONR’s offices at Bootle, or the contractors’ offices. 

	TECHNICAL RESPONSE

	Response
The Technical Response should demonstrate a clear understanding of the work required.
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 description of the sources of information that you will draw upon to provide ONR with independent, expert advice;
a description of the expertise and experience of the teams in PWR chemistry and associated issues;
a demonstration of up-to-date knowledge of relevant research programmes and international benchmarks;
an overview of any prior experience with the HPR1000 design or similar reviews;
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;
details of any assumptions or constraints.
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