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	Background to the project
In January 2017 the UK Government formally requested ONR and EA to begin the 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 on 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 thereafter and is due to last for approximately 13 months. Step 4 is currently planned to last for 24 months, starting in December 2019.
The RP for the UK HPR1000 is proposing to use the Severe Accident Analysis (SAA) computer code ASTEC (Accident Source Term Evaluation Code) to analyse severe accidents during GDA. It has stated that the ASTEC code can be used to simulate all phenomena that take place during a water-cooled reactor meltdown accident, from the initiating event to the discharge of radioactive materials out from the containment. The code particularly covers Western-designed pressurized water reactors (PWRs) such as those used for France's nuclear power supply, Russian-designed PWRs (VVERs), boiling water reactors (BWRs) and CANDU heavy water reactors. ASTEC is currently maintained and developed by the IRSN (Institut de radioprotection et de sûreté nucléaire).
ONR has limited experience of the ASTEC code being used in support of new reactor safety cases. Therefore, to appropriately target the regulatory assessment of the RP’s severe accident safety case, ONR is seeking early “familiarity training” in the ASTEC code to gain insights into its capabilities, functionality and limitations. 

	SCOPE OF THE SERVICES REQUIRED
Scope of work
ONR requires a contractor to provide a familiarity training course in the ASTEC code. This should be delivered to relevant ONR staff at our Bootle offices in Liverpool, UK. The training will be delivered to between 5 and 10 ONR Inspectors, with a range of backgrounds in Fault Studies, Severe Accident Analysis and Chemistry, amongst other disciplines.
The contractor who provides this work should be familiar with the ASTEC code, its development, uses, application, verification and validation. Ideally the contractor should have expertise in applying this code to nuclear safety applications.
The level of this training is not expected to be at a practitioner level, but at such a level that ONR Inspectors will gain an understanding of relevant topics, such as:
Code capability;
Code operability – i.e. a demonstration of how the code works;
Code limitations;
Code verification and validation, including benchmark tests and international experiments;
Any examples of where the code has been used directly to support a nuclear power plant safety case or as part of independent confirmatory analysis;
Any notable differences or limitations between ASTEC and widely used severe accident codes (e.g. MAAP and  MELCOR);
An overview of the technical support available (e.g. user groups, code manuals, international community etc.);
Strengths and weaknesses of the code;
Any recent code developments or areas identified for future development;
Capability of coupling to other codes;
Good practice of configuration control of user input and output;
Important user assumptions.
ONR does not intend to become a user of the code, thus it is not expected that ONR inspectors receive practical training in the use of the code. 
There is no expectation that the contractor will be able to provide HPR1000 input files or outputs, nor does ONR need to examine in detail an input file from a reactor design not subject to GDA. However, an overview of how a user may generate a generic or representative input file, what an input file looks like, and a demonstration of how a user would interrogate the output are required. 
It could be beneficial for the contractor to take cognisance of the UK HPR1000 severe accident mitigation strategy described in the Pre-Construction Safety Report, which is publically available.
ONR does not currently run the ASTEC code (or other similar codes). It is anticipated that the most efficient and effective way to demonstrate the ASTEC code will be for the contractor to provide the appropriate technology and software. They should possess an appropriate licence for the ASTEC code so that example cases of severe accident progression can be presented and the user experience can be demonstrated.
The precise topics, and the level of information to be provided for each, will be agreed with the contractor. As an indication, ONR expects the course to be delivered over 2 consecutive days, during normal working hours (09:00 to 16:30), however this is at the discretion of the service provider.
The training materials for delivery of the course should be in the form of presentation materials and other relevant documents. ONR will provide the facilities for hosting and any associated requirements (eg projectors, screens, printing of handouts). Any specific requirements should be specified by the contractor.
Training materials should be provided one week in advance of the course, and will be retained by ONR on completion of the course. ONR require an electronic copy of all course material provided. ONR will distribute to delegates as appropriate.
INPUTS
It is not expected that any of the RP’s GDA deliverables to ONR will be necessary to undertake this work. However, ONR are willing to share and discuss such documents if necessary; for example as part of understanding what use the RP intends to make of the ASTEC analysis. However, it should be noted that a description of the UK HPR1000 and its severe accident mitigation strategy is described in the Pre-Construction Safety report, available at: http://www.ukhpr1000.co.uk/documents-library/step-3/

DELIVERABLES
The contractor will need to:
Provide a plan for delivery of the course, including details of the topics to be presented and an agenda, for agreement by ONR
Provide relevant course materials (presentations and other documents) in a suitable electronic format, that ONR are permitted to retain.
Deliver the familiarisation course agreed with ONR.
TIMESCALES
The following timescales can be assumed:
Start of contract: 03/19
Familiarisation course and delivery of course material: 05/19
End of contract: 07/19

The key project milestones and delivery dates will be agreed and fixed when the contract is awarded.
MEETING REQUIREMENTS
ONR expect a kick-off meeting to be held on contract award. This should include an introduction of the contractor’s team and an overview of the course material intended to be supplied. This meeting will take place either at the ONR offices in Bootle, or the contractor’s offices. Where appropriate videoconferencing may be used. 
Ad-hoc brief progress meetings may also be necessary. These should be assumed to be by teleconference or videoconference.  

	OBJECTIVES
The required outcomes of this work are for the contractor to provide a course and written material that will provide ONR Inspectors with an appreciation of the capabilities of the ASTEC for severe accident modelling, and a vision of what relevant good practice could look like for its application.
It is not the objective of this familiarisation course to justify the use of the ASTEC code over other codes or methods, nor is it to justify its use specifically for the HPR1000 GDA safety case. It will be for the RP to demonstrate to ONR that its use of ASTEC in the HPR1000 GDA safety case is appropriate. This training is intended to aid ONR’s regulatory decisions during interactions and assessments associated with the use of ASTEC.

	CONSTRAINTS 
The following constraints  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.
It is expected that the successful contractor will also draw upon their experience, resources and publically available information to perform this work.
Should any commercially sensitive, export controlled, or sensitive nuclear information received by ONR from the RP be transmitted to the contractor, it 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.
Should ONR and the contractor exchange any sensitive or commercially protected information, the arrangements for security vetting and IT security established in the Technical Support Contract framework agreement will need to be followed. 
Should any export controlled information from received by ONR from the RP be transmitted to the contractor,  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 licenses, 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). Sensitive and commercially protected information should be transmitted via encrypted DVDs. 
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. The RP will be provided with copies of any material transmitted to ONR, should it be requested. 
It is not ONR’s intention to publish the documentation produced through this contract. However, it is subject to freedom of information requests. This should not constrain or limit the produced documentation 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 a contract start-up meeting at ONR’s offices at Bootle, the contractors’ offices, or video/teleconference if appropriate. 

	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 and the proposed delivery team you will use (including potential sub-contractors);
an overview of any prior experience of providing similar course on computer codes used for safety analysis;
an overview of any prior experience with the ASTEC code;
an overview of the course contents, structure and materials to be provided;
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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