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[bookmark: _GoBack]		Technical Support – Work Order Specification
	Title:  Provision of technical support to deliver the UK’s modelling contribution to the PRISME 3 Analytical Working Group (AWG) as part of the PRISME 3 experimental programme.

	Background to the project
PRISME 3 is an experimental research programme designed to investigate fire behaviour in mechanically ventilated conditions representative of nuclear operational facilities. The PRISME 3 programme follows on from the findings from the previous two PRISME experimental campaigns. The focus of PRISME 3 is on multi-compartment fires in under-ventilated conditions with ventilation systems and real fire sources.
As per previous phases of the PRISME programmes a benchmark fire modelling programme will run in parallel to the experimental programme of PRISME 3. This programme is managed through the Analytical Working Group (AWG). The purpose of which is to improve and identify important aspects for defining and running complex fire scenario simulations. 
A key aspect of this is the recognition of fire model limitations and data validity, when compared to real fire scenarios. Fire consequence modelling is a subject area where shortfalls have been identified. These shortfalls range from the use of inappropriate assessment methods, use of codes outside of validated ranges and the lack of a substantiated combustible inventory.
In many specialist areas of the nuclear industry computational fluid dynamics (CFD) modelling is increasingly being used, and this approach is increasingly being adopted for complex fire analysis which pushes current validated ranges. The AWG has carried out some work with simpler zone models, but this has shown limitations with these approaches; and the analytical work programme going forward is strongly focussed towards CFD modelling.
It is important that both the licensees and the regulators have confidence in the methods adopted. This requires evidence that the tools can predict fire behaviour through validation. The PRISME 3 benchmark modelling programme presents an opportunity to do this with large scale fire tests that are more representative of real life scenarios than many of the current data sets currently used to underpin modern models.
A requirement exists for a technical support contractor (TSC) to deliver alongside ONR the UK’s modelling contribution to the PRISME 3 AWG. The TSC will both provide independent specialist modelling skills to undertake the some of the benchmark exercises, and also facilitate in the distribution of key outputs of this work across the UK nuclear industry so that other parties can also engage in the learning from PRISME and utilise the outputs within their own additional validation exercises. This requirement is based on the PRISME 3 business case (TRIM 2017/294219), that highlights the requirement for a TSC to run in parallel with the main PRISME 3 experimental programme.
It should be noted that participation in this work will be conducted under a non-disclosure agreement.

	SCOPE OF THE SERVICES REQUIRED
There are three work packages that define the scope of this work, these packages are not sequential and will need to be managed concurrently.
Work package 1 – Benchmark Modelling
Work package 2 – Industry Co-ordination
Work package 3 – Knowledge Management
Work package 1: Benchmark Modelling

To conduct and complete the three benchmark exercises in line with UK RGP (to be agreed as part of the industry co-ordination work) and as defined by the AWG. 
The benchmark exercises are comprised of three steps. For all the three steps agreed data inputs will be provided by the AWG as well as the requirement for agreed modelling results in the format prescribed by the group. The purpose of this work is to provide the PRISME 3 AWG with an overview of the impact of computer model behaviour and data inputs to understand the numerical versus experimental results (error estimation) and assessment of the relative behaviour of numerical results (behaviour estimation). Analysis and comparison of all the modelling outputs from each of the partners will be manged by the AWG (IRSN).
It is recognised that there are numerous fire modelling tools available to the UK nuclear industry. It is expected that the modelling tools proposed by the TSC are adequately representative to current UK practices and available to all UK licensees. The main purpose of this work will be to share exploitable knowledge in fire modelling across all UK Licensees and relevant supporting organisations; therefore the utilisation of in-house bespoke codes should be avoided, unless can be freely shared to all UK licensees and relevant supporting organisations. The modelling approach should be discussed with and agreed with ONR.
Step  1: To be completed by October 2019
Exercise 1 of this work is classed as the calibration phase. The goal of this stage is to calibrate the fire modelling of each AWG participant by modelling a cable fire scenario (CFS) from the PRISME 2 experimental programme. This will be an open modelling exercise using the data obtained through the experiments. It also should be noted a request for the FLASH-CAT model is to be utilised to obtain input HRR data. (FLASH-CAT is a free-use USNRC empirical model for fire spread between cable trays based upon US experiments - NUREG-7010 Vol 1). Some countries have already started this step, and early progress will help set up the step2 work.
Step  2:  To be completed by October 2019
Exercise 2 of this work is a blind simulation of a PRISME 3 cable fire scenario. The goal of this is stage is to predict the results of a cable fire scenario from the PRISME 3 project, and the inputs will be based upon the step 1 output. . The scenario inputs will be based on the experimental specification, which is yet to be finalised by the PRISME management board. Once the experiment is completed the results will be made available to compare with model predictions from all the different countries modelling teams and identify model behaviour issues.
Step  3:  To be completed by Nov 2020
Exercise 3 of this work is both a deliberate attempt to simulate a real fire event within the experimental facility, and to model this by the various analysis teams. The fire event selected has been taken from the OECD FIRE data base. The intent is to try and predict/simulate a real fire event based on the learning from the previous modelling steps. To get a meaningful output of this work modelling objectives are yet to be derived by the PRISME management board to allow meaningful comparison between all participating parties.  
On the completion of each step it is required that a summary report will be produced outlining the approach taken along with submission of the modelling results to the AWG in the required formats.
Work package 2: Industry Co-Ordination

To co-ordinate, in an independent capacity alongside ONR, engagement with industry partners to establish an agreed approach to the benchmark exercises and represent a UK approach. This will be delivered by:
Establishing an UK industry working group representative of all UK licensees, relevant UK technical support contractors and academia.
Management of the PRISME 3 non-disclosure agreement, ensuring all UK participants sign up to the agreement. 
Management and co-ordination of this group and hold no less than 2 workshops per year all interested UK stakeholders. The timing of which should be aligned with the AWG deliverables and PRISME 3 management board meetings (currently these meetings are scheduled twice in April/May and November. Options and novel approaches should be presented to aid in cost effective and productive workshops and enabling maximum participation. 
It is expected that each workshop should be structured to focus on the key aspects required to deliver the modelling exercise.
Provide technical summary notes from the workshop meetings and distribute to all working group members.
Share relevant media, data and documents etc., reporting best practice from UK industry. It is envisaged that if possible additional modelling activities should be encouraged by the various participants in the working group to provide additional modelling learning to share in addition to the work planned for the UK’s contribution. 
Work package 3: Knowledge Management

To support ONR in sharing relevant good practice, PRISME 3 experimental results, the outputs of the modelling work and industry learning, a knowledge management strategy is to be adopted. To deliver this work we require:
Provision of a means to share modelling data, reports, work shop summaries and programme progress, etc. to all industry partners as and when required, for the Duration of the PRISME 3 project (2022), with options to maintain this capability after the programme has finished. This is likely to be a web-based portal or equivalent and ONR will need to have administrative rights, as well as the contractor. Potential solutions need to be discussed and agreed with ONR.
Produce a UK co-ordinated modelling report to document all the key learning points from the workshops and consolidation of findings from work packages 1 and 2.


	OBJECTIVES
The objectives for each of the three work packages as described above are:
Work Package 1: To deliver the UK’s results for the three modelling steps  as defined by the AWG reflecting current UK RGP as agreed in consultation with UK industry. A summary report will be produced outlining the approach decisions taken for completing each modelling step. This will need to be a contractor report produced for ONR, and should go through the contractor’s appropriate QA. ONR would expect to comment on a draft prior to issue.
Work Package 2: To establish an industry fire modelling workshop, with two meetings held each year, obtain all parties signatures on the non-disclosure agreement, and produce a technical summary report for each workshop.
Work Package 3:  To provide an appropriate solution to store, share and generate information that is readily accessible to the whole of the nuclear industry. Production of a final UK co-ordinated report to document all the key learning points from the workshops and consolidation of findings from work packages 1 and 2.     

	CONSTRAINTS 
Any prospective TSC should note the following:
The successful TSC will be expected to provide suitably qualified and experience personnel to undertake the modelling for all work packages. The contractor is required to be responsive to the delivery dates described above. 
The successful TSC will be expected to work alongside any industry partners interested in participating or learning from the work across the UK’s nuclear industry for fire modelling, including other contractors to the industry. This will require the ability to be seen as acting independently and objectively in line with ONR’s regulatory remit. 
It is expected that the TSC will provide technical leadership to the UK therefore it is essential that the proposed team is suitably qualified and experienced.
The successful TSC will be expected to share (to UK nuclear industry) any novel solutions/methodologies developed to address the various issues to deliver the modelling the benchmark exercises.  
The successful TSC must hold two workshops that co-inside with the two yearly PRISME meetings. Time scales for delivering the exercises are outlined above in section 2.
All written documents should be subject to Quality Assurance processes which are to be agreed with ONR.    
The PRSIME 3 AWG is an international programme. To ensure transparency and identification of any areas of conflicts of interest, the following international partners are intended to participate in the PRISME 3 AWG.
	Country 
	Organisation

	Belgium 
	Bel-V & University of Ghent & Tractbel

	Canada
	CNSC

	Japan 
	CRIEPI & NRA

	France
	DGA & IRSN & EDF (France)

	Germany 
	GRS & iBMB

	Korea
	KAERI & KINS

	USA
	NIST & NRC

	Spain
	U-Cantabria

	Sweden 
	University Lund 

	Finland
	VTT & University Aalto




	CONTRACT MANAGEMENT
ONR will require to be kept updated about progress and delivery of the required work via monthly meetings, to include a contract start-up meeting at one of ONR’s offices. Subsequent progress meeting should be arranged with the ONR Project Office and can be held at any of the ONR’s offices, or the contractor’s premises.	
(ONR is open to the use of video conferencing for progress meetings.)


	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 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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