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Schedule A
ONR/T3436

Office for Nuclear Regulation


[bookmark: _GoBack]		Technical Support – Work Order Specification
	Title: Further EPR Panther Model Development & Confirmatory Analysis to Inform an Assessment of the Fault Studies Aspects of HPC Safety Submissions 

	Background to the project
The Hinkley Point C (HPC) site has been licensed by ONR to allow NNB GenCo to construct and operate two EPR plants.  Nuclear safety aspects of the construction, commissioning and operation of the site will be regulated by ONR via a series of regulatory permissioning hold points under Licence Conditions 19 and 21, attached to the HPC site licence. 
The HPC Safety Case documentation produced to support these activities is complex and a full assessment by ONR of Fault Studies aspects requires input from a number of specialists and skill areas.
ONR, as part of its regulatory assessment of the UK-EPR and the supporting work provided by NNB GenCo, has identified a number of issues relating to the faults arising from the proposed operation of the plant that may potentially impact the safety margins determined by transient analysis conducted in the Fault Studies topic stream. To gain confidence that the proposed operation maintains adequate safety margins, ONR has commissioned a set of additional confirmatory analyses, in order to assess the response of the plant to certain operating transients and fault sequences.
In order to perform confirmatory analysis, a method and analysis tool that is both appropriate and independent is required. Such an independent tool was developed under contract ONR-278 by ONR’s TSC collaboratively with NNB GenCo and EDF Nuclear Generation Limited (NGL), resulting in a validated PANTHER model and input decks for the UK EPR, providing a calculation route independent from the codes used to support the HPC Safety Case.  Whilst the model and input decks were developed collaboratively, the analysis plan implemented by ONR for confirmatory analysis is independent from any activities that NNB GenCo may undertake.
This contract commenced in 2018 and work is part complete, and needs to be aligned with the new ONR Technical Support Framework (TSF). This updated specification is therefore needed to reassign the remainder of the original specification (ONR-362 – 2017/464131) to the new ONR TSC framework. It is expected that the revised tender shall consider the residual work and the remainder of the budget, based on the new TSC hourly rate card.

	SCOPE OF THE SERVICES REQUIRED
The scope of the service requirement is for the provision of technical expertise to perform confirmatory analyses to investigate the response of the plant to certain operating transients and fault sequences in support of the assessment of HPC Fault Studies submissions, further to those performed under contract ONR-278 and ONR-362, in order to further support ONR regulatory decisions. 
The original scope of ONR-362 is appended to this specification.

	OBJECTIVES
The proposed resource required to support the Project Officer, remains as per the original specification (ONR-362 – 2017/464131).
The final report expectations remain the same as the original specification ONR-362 – 2017/464131.

	CONSTRAINTS 
The constraints remain the same as the original specification ONR-362 – 2017/464131.
Conflict of Interest Considerations
The potential risk of a conflict of interest for the individual(s) undertaking the work for ONR with regards to NNB GenCo should be avoided.  Any potential conflict of interest should be declared.
Relevant Skills and Experience
The services required should be delivered by resource(s) with relevant knowledge and experience. In particular, the individual(s) should have a sound knowledge and understanding of the PANTHER code, PWR faults, transient analysis and the associated physical phenomena of significance.  Furthermore, familiarity with ONR and the UK regulatory environment would be highly beneficial.
Security Considerations
Relevant documentation provided by NNB GenCo, the Responsible Designer, Framatome and ONR must be handled in accordance with the relevant security markings.  These will be provided by ONR.
Impact on, and Interface with, other Work or Systems
There should be no impacts on ONR resulting from the work undertaken by the individual(s).
There may be elements of the Fault Studies work stream that may be performed by another Contractor; in any event the exchange of information and interface between the two organisations will be managed by ONR’s Project Officer.
Confidentiality Considerations 
A specific confidentiality agreement is not required, however, it is recognised that the output could be commercially sensitive. The appropriate security classification will be applied to documentation produced if required. 
Working Arrangements
The individual(s) will need to work closely with the ONR Project Officer and provide regular feedback and updates on the work.  In the course of the work the individual(s) will also need to engage with other ONR inspectors involved in the assessment of the HPC safety submissions.  This may require interaction to be undertaken on a quarterly basis in ONR’s offices in Bootle, in order to facilitate close engagement with the Project Officer and other specialist inspectors involved in the assessment of the HPC safety submissions.  Other project updates can be provided on a teleconf, as appropriate.
Timescales 
The provision of resource under this contract should last for the duration of contract.
Completion of confirmatory analyses, to inform the assessment of NNB’s Realisation Phase and Reconciliation phase Fault Studies submissions supporting the PCmSR, is required by end of Q4 2020.  This should be used to develop a proposal in response to the remaining scope of work.

	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 ONR’s offices at Bootle. Subsequent progress meeting should be arranged with the ONR Project Office and can be held at ONR’s office in Bootle, or the contractor’s premises.
The ONR Project Officer and Technical contact for this work is:
Prof. Ali Tehrani
ONR
Redgrave Court
Merton Road
Bootle, L20 7HS
ali.tehrani@onr.gov.uk
0203 028 0012

	TECHNICAL RESPONSE

	Response
To submit a compliant proposal in response to this specification bidders must:
· Clearly address all remaining aspects of the original specification (including scope, objectives and constraints);
· Include a project plan and timetable covering the remaining elements of the proposed tasks;
· Provide a description of the Technical Support Contractor team’s appropriate experience to undertake this work package, and how it will go about the task;
· Provide an anticipated cost, spend profile and planned invoice schedule, assuming Q2 2019 start date;
· Provide confirmation of availability of the key staff for the period of proposal; 
· Provide the names and contact details of the Project and Contract Managers proposed for this task;
· Identify the anticipated engagement with ONR, including any progress meetings.
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STATEMENT OF SERVICE REQUIREMENT FOR THE EXTENSION OF TECHNICAL SUPPORT TO DEVELOP A UK-EPR PANTHER MODEL AND PERFORM CONFIRMATORY ANALYSIS TO INFORM AN ASSESSMENT OF THE FAULT STUDIES ASPECTS OF HINKLEY POINT C SAFETY SUBMISSIONS



1		BACKGROUND TO THE PROJECT

1.1	The Hinkley Point C (HPC) site has recently been licensed by ONR to allow the Licensee, NNB GenCo, to construct and operate two EPR plants. The HPC Safety Case documentation produced to support this activity is complex and a full assessment by ONR of Fault Studies aspects requires input from a number of specialists and skill areas.

1.2	Nuclear safety aspects of the construction, commissioning and operation of the site will be regulated by ONR via a series of regulatory permissioning hold points under Licence Conditions 19 and 21, attached to the HPC site licence.  

1.3	ONR, as part of its regulatory assessment of the UK-EPR and the supporting work provided by NNB GenCo, has identified a number of issues relating to the faults arising from the proposed operation of the plant that may potentially impact the safety margins determined by transient analysis conducted in the Fault Studies topic stream. To gain confidence that the proposed operation maintains adequate safety margins, ONR intends to perform a set of additional confirmatory analyses to assess the response of the plant to certain operating transients and fault sequences.

1.4	In order to perform confirmatory analysis, a method and analysis tool that is both appropriate and independent is required. Such an independent tool was developed under contract ONR278 by ONR’s TSC collaboratively with NNB GenCo and EDF Nuclear Generation Limited (NGL), resulting in a validated PANTHER model and input decks for the UK‑EPR, providing a calculation route independent from the codes used to support the HPC Safety Case.  Whilst the model and input decks were developed collaboratively, the analysis plan implemented by ONR for confirmatory analysis is independent from any activities that NNB GenCo and NGL may undertake.

1.5	The work associated with the development of an independent UK-EPR PANTHER model and the confirmatory analysis, required to inform the assessment of Fault Studies submissions, is recognised as important in ONR’s programme of assessment of HPC safety documentation.  The results obtained to date have provided valuable information on the response of the plant to operational transients and faults, and have highlighted sensitivity to details of the fuel cycle management, rod cluster control assembly (RCCA) location and the optimum balance between operational flexibility and safety. ONR therefore require technical expertise to perform limited additional confirmatory transient analyses to further study these issues.



2	SCOPE OF THE SERVICES REQUIRED

2.1	The scope of the service requirement is for the provision of technical expertise to perform confirmatory analyses to investigate the response of the plant to certain operating transients and fault sequences in support of the assessment of HPC Fault Studies submissions, further to those performed under contract ONR278, in order to further support ONR regulatory decisions. Specifically this will include:

· Investigation into the optimisation of core designs to reduce FΔH (peak to mean pin rating ration) in full power and load follow operation, including the locations of RCCAs and the potential for reduced worth (“grey”) RCCAs to be utilised;

· Production of analysis of an excess steam demand fault from hot zero power conditions, in order to determine the shutdown margin, and the effect on shutdown margin of potential grey RCCA core designs;

· Consideration of the link between the rod insertion limits and the Departure from Nucleate Boiling Ratio (DNBR) in a rod ejection accident (REA), in order to determine the change in rod insertion limits necessary to prevent fuel from entering DNB; 

· Provision of support and analysis of the severity of a potential core misloading scenario, to provide a verified and suitably quality assured outcome to the work initiated by ONR;

· Refinement and enhancement to improve the pedigree of existing analysis performed under contract ONR278, including investigation of the practicability of incorporating the FC2002r or other recently validated critical heat flux (CHF) correlation into the COBRA-EN model, consideration of ‘frequency sensitive mode’ (FSM) operation and improving agreement in start of fault axial offsets; and

· Production of final report with recommendations to ONR.

2.2	This scope also includes provision of technical support, training and mentoring to allow ONR to continue to effectively utilise the UK-EPR PANTHER model in-house.

2.3	The scope also includes provision of support to the Project Officer, as required, to interface with the Fault Studies topic stream and to assist in face-to-face meetings with the various interested parties, including attendance at quarterly progress meetings or project reviews by teleconf. It is therefore expected that a combination of a variety of levels of expertise in model development and analysis would constitute the most effective project team.

2.4	The scope of the proposed assessment work will also take full account of work by NNB GenCo and NGL that is still underway and which may affect the design or the proposed operational transients of the UK-EPR. This will include, but not be limited to;

· Licensee’s responses to the issues raised from ONR’s assessment of the HPC PCSR;

· Additional submissions by the Licensee to justify the design changes resulting from the assessment or design evolution, and the associated design substantiation reports and justifications;

· Utilisation of physics test data from the Taishan EPR, particularly with regard to the heavy reflector modelling, if such data is made available to ONR.

2.5	Further detail of the scope of services required is provided in Appendix A.



3	PROGRAMME OF WORK

3.1	The proposed programme of work for TSC support leading to the production of confirmatory analysis will be split into stages and progress monitored against the following milestones:



		W.P

		Title of Activity 

		Expected Completion date



		1

		Investigation of the optimisation of black and grey RCCA core designs to minimise FΔH.

		March 2018



		2

		Investigation of rod insertion limits that could prevent the occurrence of DNB in a REA. 

		April 2018



		3

		Further development and optimisation of the analysis of shutdown margin in an excess steam demand fault from hot zero power, for different core designs.

		May 2018



		4

		Technical support and analysis of a core misloading scenario.	

		 June 2018



		5

		Refinement and enhancement of current analyses, to review the heavy reflector model in-line with test data, if available. In addition, improve the CHF correlations, and review the effect of FSM operation on fault transients.

		To be proposed by the TSC



		6

		Provision of sensitivity assessment for the cases above for a range of core conditions.

		To be proposed by the TSC



		7

		Provision of technical training by PANTHER experts in dedicated training facilities.

		During contract period



		8

		Production of Report

		Q1 FY 2019





					 



4	OBJECTIVES

4.1	The required outcome of this work package will be confirmatory analysis and the investigation of specific operating transients and fault sequences.

4.2	The proposed resource will be required to support the Project Officer, interface with the ONR Fault Studies team and assist in face-to-face meetings with the various stakeholders, including attendance at regular progress meetings.  This will include, but not be limited to, the provision of notes and presentations required for meetings with NNB GenCo, NGL, ONR inspectors and other interested parties for each stage of activity.

4.3	The final report is expected to make recommendations to ONR and may form the focus of any subsequent regulatory assessment.

4.4	It is expected that apart from the specific report covering the outcome of the confirmatory analysis, the successful TSC, in addition to a monthly progress report, will provide regular updates covering the outcome of the on-going model development, as appropriate.

4.5	The output of this work should enable ONR to produce an authoritative Fault Studies assessment of the HPC ‘Realisation Phase’ transient analysis, providing efficient and timely input to decision making associated with the regulatory hold points.



5	CONSTRAINTS

5.1	The development of a UK-EPR PANTHER model and the production of confirmatory analyses will need to be carried out by suitably qualified and experienced persons, this is covered by the Technical Support Framework and thus subject to the necessary constraints.  The work covered by this request should be completed by the end of the contract.

5.2	Conflict of Interest Considerations

The potential risk of a conflict of interest for the individual(s) undertaking the work for ONR with regards to NNB GenCo should be avoided.  Suppliers must complete Schedule C, Conflict of Interest Declaration.

5.3	Relevant Skills and Experience

The services required should be delivered by resource(s) with relevant knowledge and experience. In particular, the individual(s) should have a sound knowledge and understanding of the PANTHER code module controller, PWR faults, transient analysis and the modes of operation; such as Automatic Frequency Response and Load Follow.  Furthermore, familiarity with ONR and the UK regulatory environment would be highly beneficial.

5.4	Security Considerations

Relevant documentation provided by NNB GenCo, NGL, the Responsible Designer and ONR must be handled in accordance with the relevant security markings.  These will be provided by ONR.

5.5	Impact on or Interface with other Work or Systems

There should be no impacts on ONR resulting from the work undertaken by the individual(s).

There may be elements of the Fault Studies work stream that may be performed by another Contractor; in any event the exchange of information and interface between the two organisations will be managed by ONR’s Project Officer.





5.6	Confidentiality Considerations 

A specific confidentiality agreement is not required, however, it is recognised that the output could be commercially sensitive. The appropriate security classification will be applied to documentation produced, if required. 

5.7	Working Arrangements

The individual(s) will need to work closely with the ONR Project Officer and provide regular feedback and updates on the work.  In the course of the work the individual(s) will also need to engage with other ONR inspectors involved in the assessment of the HPC safety submissions.  It is expected that a relatively small proportion of this interaction will be undertaken in ONR’s offices in Bootle, in order to facilitate close engagement with the Project Officer and other specialist inspectors involved in the assessment of the HPC safety submissions.

5.8	Timescales 

The provision of resource under this contract should last for the duration of contract.

6	TIMESCALES AND IMPORTANT DATES

6.1	Analysis is required to support the regulatory position regarding the appropriateness of including or excluding grey RCCAs from the core design within the timescales indicated in the above table.  This should be used to develop a proposal in response to the scope of work.



7	IPR ISSUES

7.1	As the UK-EPR PANTHER model has been developed by collaboration between ONR, NNB GenCo, NGL and ONR’s TSC, it is anticipated that ONR, NNB GenCo and NGL will have full access to any changes to these models, any linking scripts, input decks and the output from these analyses.  It is understood that both NNB GenCo and NGL may use the developed models further to verify and validate their respective PWR technologies.

7.2	The TSC is required to comply with the requirements and procedures identified in the covering frame work agreement.



8	SUBMISSION OF TENDERS

8.1	To submit a compliant proposal in response to this specification, bidders must:

· Submit a detailed description demonstrating the understanding of the required work detailed above (including scope, objectives and constraints), to include how the TSC will deliver the project and the required method and analysis tool and the resources they will use, in conjunction with Appendix A;

· Include a detailed project plan and timetable covering each of the proposed tasks, taking into consideration the dates highlighted in the programme of work;

· Provide a detailed description of how the TSC’s staff has the appropriate experience to undertake this work package, including demonstration of a proven track record of the individuals put forward in undertaking similar work for other customers and ONR. Experience of the project team relevant to the task assigned must be provided. This should include a brief description of examples of the work undertaken by the individuals that provides evidence of adequate experience to undertake the assigned task. Details of staff knowledge and understanding of the PANTHER code module controller, PWR faults, transient analysis and the modes of operation; such as Automatic Frequency Response and Load Follow, must also be included;

· Provide CVs of the key staff proposed. It is anticipated that the work will principally be undertaken by a very small number of high calibre and experienced individuals with appropriate technical support, management oversight and quality assurance applied;

· Provide an anticipated cost and spend profile for the task, assuming Q1 2018 start date;

· Provide confirmation of availability of the key staff for the period of proposal; 

· Provide the names and contact details of the Project and Contract Managers proposed for this task;

· Identify the anticipated engagement with ONR, including any progress meetings.



9	EVALUATION

9.1	Tenders will be evaluated across three stages of the procurement process: 

· Level of expertise covering development of PANTHER modules and execution of the code.

· Compliance;

· Quality;

· Value for Money.

9.2	As detailed in the Instructions to Bidders document, that accompanies this Statement of Service Requirements (Schedule A), the Evaluation Criteria and scoring mechanism is outlined in Schedule B. 
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