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[bookmark: _GoBack]		Technical Support – Work Order Specification
	Title: Provision of Information on Chromium Doped Fuel for use within Light Water Reactors

	1. Background to the project
a. Improving Light Water Reactors fuel pellets performance by adding small quantities of chromium (chromium doping) has been studied for a long time and has now reached the stage where industrial scale production is being performed for batch loading in commercial reactor systems. Within the next three-five years ONR anticipate that Chromium Doped Fuel (CDF) could be proposed for application in the UK by existing or by future reactor vendors.
b. The addition of chromium is reported as having benefits in reducing cladding stress in some power transients and therefore making fuel cladding failure less likely. It also increases fuel grain sizes; increasing the distance fission products need to diffuse before they reach the grain boundaries and are released. It therefore potentially reduces the nuclear material readily released from the fuel pins in the event of cladding failure (and hence the plant risk is reduced).
c. The anticipated benefits sound attractive but from a regulatory standpoint the exact status of CDF and the potential regulatory issues associated with it, are yet to be considered in detail by ONR.
d. Adequate knowledge of the behaviour of CDF in normal operation and accident conditions is essential to the performance of ONR’s regulatory decision making in the near future.
e. Considering the above, ONR wishes to establish a sound base of knowledge on the subject in order to provide the capability of delivering objective and well informed regulatory decisions.
f. The publications on CDF are varied, scattered and sometimes biased in favour of a particular fuel vendor. Hence ONR needs to arrange for collation, review, and the independent evaluation of those references that provide value in understanding the performance benefits and potential issues associated with CDF. 
g. The scope of this task requires a relatively long time commitment of competent specialists, which is beyond the resources currently available at ONR. A specialized external organization could carry out the necessary work within about three months for a reasonable budget.

	2. SCOPE OF THE SERVICES REQUIRED
a. A report detailing the following for Chromium Doped Fuel, drawing comparisons to un-doped fuel to provide context where appropriate. 
i. What is Chromium Doped Fuel (where “fuel” covers UO2 and doped NAF (Neutron Absorbing Fuel such as Gd).
ii. What are the doping options e.g. proportions, manufacturing approaches, addition of other additives, etc. and what are the benefits of one option over another.
iii. Microstructure and Fuel Material Properties e.g. grain size, grain growth, theoretical density, thermal expansion, specific heat capacity, thermal  conductivity, densification, elastic moduli, creep strength, young’s modulus, fracture strength, fuel pellet cracking, deformation, melting temperature, etc..
iv. Behavioural assessment e.g. dimensional stability, gaseous swelling, effects of irradiation on microstructure, oxidation and washout characteristics, fuel melting, power ramp capability, behaviour during accidents (LOCA, RIA, etc.), etc..
v. Operating experience and qualification data e.g. extent of deployment (lead test assemblies, batch loading, full cores), irradiation history, burn-up achieved, steady state performance, ramp test data, fission gas and temperature data, etc..
vi. Ability of fuel performance/thermal-mechanical codes to predict behaviours and their validation status.
vii. Future qualification, research, development and/or testing planned to address any material qualification issues and modelling shortfalls.
viii. Potential impacts on Limits and Conditions of Operation (LCO).
ix. Potential licensing issues and other areas of potential regulatory concern/interest - to cover the complete fuel cycle.
x. Conclusions and recommendations.
b. A presentation that:
i. Summarises the report and its conclusions; and 
ii. Can be subsequently used for internal training purposes by ONR.  
3. Deliverables (expected outcomes/outputs)
a. The report
· A draft report for comment, with the table of contents arranged according to the scope description (above).
· A final report, addressing the comments from the ONR’s review of the draft report. 
To be provided as: 1 x hard copy, and 1 x electronic copy (in Microsoft Office Word format).
b. The presentation:
· One presentation, to summarise the final report and its conclusions - that can also be used for internal training purposes.
To be provided as: 1 x hard copy, and 1 x electronic copy (in Microsoft Office Power Point format).
4. Timescales
a. Approximately 3 months 
b. Specific dates for each deliverable will be mutually agreed between ONR and the contractor at the start-up meeting following contract award.
5. Reporting requirements
a. The Contractor should keep the ONR Project Officer informed on progress and provide confirmation that the deliverable dates are on track via a monthly telephone call. 
6. Meeting requirements
a. Kick-off meeting to be held at the Contractor’s (UK) premises to introduce the Contractor’s team and for the purposes of agreeing milestone dates.  The contractor shall provide the contact information required to facilitate this meeting in their proposal.
b. ONR expects that a specific progress meeting will be held between ONR and the contractor before the delivery of the presentation materials.  This will be via teleconference, videoconference or at the contractor’s UK facility.
c. Close-out meeting and presentation.  To be held at Redgrave Court, Bootle, with attendance by the ONR project team and interested ONR colleagues. 
d. Should the contractor require any meetings to discuss the deliverables in addition to those provisioned for within this Work Order Specification then these should be identified and provisioned for within the bid, stating the intended purpose and location of any such meetings.

	7. OBJECTIVES
a. The objective of this project is to provide ONR inspectors with independent advice and opinion on the current status of CDF for use in Light Water Reactors. 
b. The report will provide an objective view on the global status of chromium doped fuel, the related safety issues and the expected development during the next few years such that ONR are in a position to make informed regulatory decisions. 
c. The key references will allow ONR’s specialists to delve deeply in selected sub-topics as required by their work on specific issues.
d. This project will support the establishment of higher level views on the subject as well as detailed studies of certain aspects outlined in the process of regulatory safety assessment.
e. The project should produce a final report and copies of the key supporting references. 
f. The report, produced as a result from the contract will provide to ONR a sound basis for assessment of CDF related design arrangements and safety cases for Sizewell B and position ONR to make assessments of any new build LWRs which may wish to deploy this technology in the future.
I. One draft report, with the table of contents arranged according to the scope description.
II. One final report, addressing the recommendations from the ONR’s review of the draft report.
III. One presentation to summarise the report, which can also be subsequently used for internal training purposes.

	8. CONSTRAINTS 
Provide details of anything that may constrain the ability of potential suppliers to meet the requirement such as:
Conflict of interest considerations – Should the selected contractor have any potential conflicts-of-interest these should be identified by the contractor to ONR before placement of any contracts;
Whether the services need to be delivered by individuals with specific skills, experience or qualifications - The Contractor’s team shall be demonstrably SQEP to conduct the work;
Security considerations – The work will be conducted at a maximum security classification of Official;
Timing constraints - The draft report shall be submitted to ONR no later than 4 months after the kick-off meeting. The final report shall be submitted not later than 20 working days after the ONR’s review of the draft report has been sent to the Contractor by e-mail;
Audit and documentation retention requirements - The Contractor shall be able to present evidence to demonstrate the correct application of their own quality management system in the work performance;


	9. CONTRACT MANAGEMENT
ONR expects the contractor to follow the ONR’s TSF framework arrangements other than those explicitly stated in this specification. 

	TECHNICAL RESPONSE

	10. 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;
identification of relevant experience (SQEP status) of the team members;
a clear understanding of LWR fuel performance, fuel integrity and thermomechanical issues;
knowledge of UK law and application of the UK regulatory framework;
access to and expertise with assimilating data from a wide range of sources.




OFFICIAL


Template Ref:	Page 1 of 4
OFFICIAL


	Page 4 of 4
image1.png
Office for
Nuclear Regulation




