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[bookmark: _GoBack]		Technical Support – Work Order Specification
	Title:  Provision of Technical Support on Bolting Designs for Primary Containment and Associated Variability

	Background to the project
Across any nuclear installation, there are numerous instances of bolted designs that directly impact nuclear safety including mechanical plant, containment systems and structures. With respect to transport of radioactive materials (RAM), there are four key aspects of safety that are governed by the regulatory framework, one of which is containment of the radioactive contents. Packages often use bolted designs to provide this primary containment function. Confidence in the bolting arrangements is therefore essential to assure nuclear safety and safety during transport of radioactive materials.
The performance of bolted systems for containment of radioactive material, for example in transport packages, is heavily dependent on the applied pre-load torque. While this torque can be calculated accurately when the overall length of the tightened bolt can be measured, many designs preclude this measurement being taken, and consequently reliance is placed on other processes, which are subject to inherent uncertainty.
These other techniques include use of torque or pneumatic wrenches, or turn of the nut approaches, which all have a degree of uncertainty associated with the tolerance of equipment calibration, tolerance of component geometry, coefficient of friction with the different materials and lubricants, and determining when a snug fit is achieved.
Operational experience indicates that over recent years, loose, or missing, bolts are a frequently reported event. While there may be other factors at play, including ergonomic or procedural issues, the frequency suggests there may also be systemic design aspects that would merit further consideration
The scope of this project is to establish for UK nuclear facilities and duty-holders engaged in the transport of radioactive materials, through investigation, analysis and review, relevant good practices for bolting designs and operation for bolted systems important to safety, leading to the production of guidance to industry and/ or inspectors. Dependant on the outcome, the research may include testing and analysis of bolts to provide specific evidence to inform design decisions.
This research project supports ONR’s strategic theme of ‘Influencing improvements in nuclear safety and security’ by providing greater understanding of primary containment systems during transport, enabling more effective designs to be developed, which provide greater confidence in their performance.
This project supports ONR’s objective in the Research Strategy ‘to test claims made in licensees’ safety cases where there is recognition there may be significant uncertainties’ by reducing the uncertainty associated with this aspect of the design.


Challenging, and exploring uncertainties in safety cases
The regulatory expectations against adequacy of bolted designs can be on occasion judgement led by individuals with limited internal guidance. There is also limited relevant good practice in the nuclear industry to underpin assessment processes for bolting designs that allow for the uncertainties inherent through tolerances, lubrication, pre-torque application or tightening sequencing. This project will reduce uncertainties and enable more structured challenge to duty holder safety cases in establishing adequate bolted designs and substantiation with particular reference back to design codes and standards.
Giving ONR access to independent sources of information
The project will be undertaken independent to duty holder arrangements and enable regulatory expectations to be set against consideration of the current practice.
Investigating new information which may undermine existing safety cases
The research project outcomes will be used to ensure the knowledge of ONR’s specialists remains suitably high, and ONR is aware of the current state of knowledge across the international nuclear and high hazard community.

	SCOPE OF THE SERVICES REQUIRED
ONR requires a supplier who can provide technical support to the ONR research project on bolting designs for primary containment and associated variability. 
The research project output will identify causes of uncertainty arising from bolting designs, determine practical design techniques or operating constraints that bound these uncertainties and underpin these with objective evidence, based on best practice and relevant standards.
The output will include:
· Provision of guidance and information on the questions a duty holder should be expected to have considered and responded to when designing bolted containment systems. 
· The identification of specific expectations of bolted containment designs that may be applied to existing designs to underpin their continued validity.  

The following requirements are included in the scope of the project:
· Consider the implications and appropriateness of ONR Safety Assessment Principles (SAPs) for bolted system regulatory expectations for substantiating mechanical SSCs
· Consider the implications and appropriateness of ONR Technical Assessment Guides (TAGs) and Technical Inspection guides (TIGs) for bolted system regulatory expectations for substantiating mechanical SSCs
· Reviewing existing codes, standards and good practice guides to identify bolted system design requirements for different classes and types of mechanical SSCs
· Benchmarking with other high hazard industries good practice in bolted system design and operation in preserving the reliability and performance of different classes and types of mechanical SSCs important to safety.
· Determining the established relevant good practice in design of bolted systems in high hazard, safety critical applications.
· Consideration of transport conditions, including accelerations in regulatory Normal, Routine and Accident Conditions of Transport, on the integrity of bolted containment, and recommendations of standards and practices to assure containment is maintained.
· Consideration of transport conditions, including environmental factors on the integrity of bolted containment, and recommendations of standards and practices to assure containment is maintained.
· Consideration of bolting lubricants for nuclear use.
· Consideration of the need to model or test aspects of bolted designs.
· Identify the Phased approach to be undertaken to complete the project and achieve the objective, together with indications of key milestones, inputs, outputs and deliverables.
· Identify any matters not included in the project scope which will positively influence the outcomes of the project and achieve greater authority in achieving the project objectives.
· Identify project risks and uncertainties that ONR may be required to address before proceeding or that threaten the ability to meet the project objectives.

The project will need to articulate the process to be undertaken in producing guidance for bolting design and operation in safety significant applications, including assurance processes and gaining confidence with industry the objective has been achieved and the outputs are authoritative. The project scope will include (but not limited to):
· Review established codes, standards and good practice guides in order to extract the most relevant bolting design considerations to enable production of a nuclear and radioactive transport good practice guide;
· Identify through review and analysis the most prevalent and consequential established challenges to bolted designs likely to challenge the reliability and performance of different classes and types of mechanical SSCs important to safety, including the limits and conditions to prevent or reduce their effects over time;
· Identify through review and analysis the established failure mechanisms known to affect bolted designs;
· Identify through review and analysis the established good practices across high hazard industries appropriate to bolted designs in safety significant applications;
· Taking the outputs from the above and translating it into guidance for regulatory expectations for bolted systems important to safety;
· Through communication, engagement and promotion ensure industry awareness of the outputs in order to secure acceptance and prominence of the recommendations and standards in the guidance;
· The above will be achieved through a combination of collaboration, consultation, engagements with industry and technical bodies culminating in briefings with industry and publication of the works as open source.

The identification of risks or uncertainties in determining the technical criteria against which to conduct this project will require active management throughout each Phase. The provider shall ensure adequate engagements are undertaken to resolve such matters.
Where not specified herein, the provider shall ensure any assumptions required to deliver any objectives are first confirmed with ONR. It shall be recognised that errors in assumption may negate all subsequent analysis and any rework shall be undertaken at the provider’s expense if not confirmed in advance. Establishing the baseline against which this project is undertaken will provide assurance of its value and credibility for the later Phases of the project.
Project outcomes during the development of guidance on bolted systems may identify knowledge gaps, unknowns or weaknesses in technical underpinning. Each may present new research needs ONR may wish to consider and should be identified by the provider if its progression will further knowledge and understanding for the nuclear industry. The project includes throughout each Phase an incumbency on the supplier to make clear where such research opportunities may exist. ONR will consider the implications of further research opportunities, but separately to this project.



The outcome from each Phase shall include a stage report to ONR on completion and an outline plan of work in proceeding to the next Phase. Reporting shall include a presentation on delivery of the objectives, the engagements with third parties, assurance outcomes in establishing confidence in the outputs and will be agreed with ONR. The ONR recipients may be many in number, may cover all engineering disciplines and may give rise to technical enquiries that require follow up which requires provisioning in the contract. Further engagements may be necessary and the provider shall clearly state their assumptions on location and duration.
The Project is likely to include extracting reference data from many sources, many of which may be copyright© protected, subject to intellectual property protection or include material against registered trademarks®. All such sources should be replicated with the permission of the originator and only reproduced with such permissions in place. Infringements will be the responsibility of the project provider, and not ONR. All charges and costs shall be included in the contract valuation and will be the responsibility of the provider.
Production of guidance for design, manufacture, maintenance and use of bolted systems, particularly in the context of providing radiological containment, is the outcome from the project. Its format will be subject to agreement given the expected output complexity and may take the format similar to ONR Technical Assessment Guides (TAG). The provider shall propose a format that maximises industry and regulatory usability, minimises the need for reader interpretation and prior knowledge. The provider shall consider the multi-discipline nature of the project in setting out individual expectations for each discipline.
In order to establish the good practice body of knowledge guide as a piece of credible, authoritative and valued output, the provider shall as part of the production process actively manage industry wide briefings and workshops outlining the approach taken in completing the work and communicating the outcomes. Given the output will inform the establishment of relevant good practice for bolted systems, gaining industry acceptance of the project output is an important factor in determining its value and success.

	OBJECTIVES
Appendix A provides a breakdown of the Stage 1 project objectives and subsequent typical project stages, along with success factors and outputs.
ONR will undertake internal validations for each stage across the mechanical engineering specialism. As such, the provider shall make arrangements for addressing feedback as part of the peer check process before stage completion, with clearly stated contingency assumptions for time and effort required to address such matters.
The detailed arrangements for stage approval, including criteria against which a stage is considered to have been successful [or not] will be provided and agreed.
ONR considers the cohesion of a team approach to this project as a critical success factor, including high quality project management processes and procedures. The provider shall expect throughout each stage of the project to retain the team assigned to this project and that it shall remain in place throughout each stage, unless performance shortfalls preventing effective discharge of the project outcomes is evident. The instability of the team through re-assignment mid-stage may provide sufficient justification for ONR stage termination.



The project outcome may influence ONR’s basis of reference and understanding of bolting practices, which may impact regulatory expectations on duty holders in addressing the risks posed by bolted designs important to safety and security through establishing suitable design, operation, monitoring and management activities relevant to the lifecycle, as well as deploying counter measures for the most prevalent and consequential challenges. The outcome in establishing enhanced regulatory expectations may have nuclear safety improvement impacts for the decades that follow.

	CONSTRAINTS 
Tenderers must declare any conflicts of interest that arise in delivering this project from previous management of aging assessment work undertaken for duty holders. Schedule C must be completed and submitted as part of the response.
One of the means used by ONR to select the TSC will be by evaluation of submitted CVs. It is envisaged this project shall require a coordinated team approach, with a project manager supported by suitably qualified and experienced representatives from multi-disciplinary backgrounds who will each hold recognised industry qualifications to underpin their competence and authority to support this project.
Individuals shall be able to demonstrate a comprehensive knowledge of mechanical engineering and design with sufficient relevant technical experience in bolted systems and in analysing parameters that affect nuclear safety and security. Bidders for this TSC shall submit the CVs of the specialist personnel who shall be employed on the project together with the charge rate applicable to their involvement in this project.
Nominated personnel whose CVs have been submitted at tender shall only be substituted by prior agreement with ONR.
The philosophy in approaching this project is best endeavours to avoid collecting sensitive information that leads to document security classification, with a view to retaining open source status. Separate Annexes may be considered if classification above open source becomes necessary. In delivering the project, it may become apparent when information gathering or undertaking analysis, that sensitive nuclear information [confirmed with the Project Officer] is generated and the provider must recognise and respond to such risks. Appropriate IT and security vetting measures may be necessary, and if conceived must first be put in place, as previously communicated to TSCs included in ONRs contracting award.
The project team may also be required to visit nuclear licensed sites. As such the project team must be able to enter such facilities and meet the security requirements set by duty holders for entry in order to deliver the project.
The project provider shall be required to undertake technical audit at each stage independent to the project team to assure the technical basis of the project is robust and well founded. In addition, the project should be subject to independent oversight within the provider’s organisation to ensure objectives and outputs are achieved. Both technical audit and oversight outcomes shall be documented in each review report.
During delivery of this project, the project team may uncover matters which require confidentiality considerations. It is incumbent on the project provider to raise such matters at the earliest opportunity in order to determine the nature of the issue and an adequate response.


The material gathered during the course of this project shall be referenced and presented in reports. The material will be considered open source and provided in an agreed format complete to ONR. Documents obtained from third parties that retain a security or commercial designation, will be handled in accordance with the requirements set by the owner.

	CONTRACTING STRATEGY
A cost breakdown shall be provided for completion of the project in sufficient detail to enable monitoring of progress and performance and linked to a payments schedule. 
The project provider shall include provision of a monthly report and update meetings on progress, linked to payments, delivery of milestones and programme performance. The content of the monthly report shall be agreed before commencement of contract. The provider shall clearly state cost assumption on duration and location of such engagements.
The provider shall specify as part of the tender payment milestones, linked to programme delivery against objectives. Payments will be authorised by the Project Officer upon satisfactory completion of objectives and milestones. Early payments in advance of scope completion will not be permitted.

	CONTRACT MANAGEMENT
ONR will require to be kept updated about progress and delivery of the required work via monthly meetings either teleconference or face to face meetings. This will include a contract start-up meeting at ONR’s offices at Bootle. Subsequent progress meetings should be arranged with the ONR Project Officer and can be held at any of ONR’s offices in Bootle, Cheltenham or London, or the contractor’s premises by mutual agreement. The provider shall provide details on the assumption for duration and location with the tender return.

	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.








Appendix A

	Phase
	Objectives
	Outputs
	Success

	1. Define project scope, approach and criteria for subsequent phase review and technical analyses. Establishing the baseline approach to delivering the project objective
	Outline the approach to be taken:

· Review of ONR SAPs to determine current guidance on bolting systems or other non-permanent joints

· Review of ONR TAGs & TIGs to determine current guidance on bolting systems or other non-permanent joints

· Determining the established codes, standards and good practice in design and implementation of bolting systems or other non-permanent joints

· Identify the staged approach to be undertaken to complete the project and achieve the objective, together with indications of key milestones, inputs, outputs and deliverables

· Identify any matters not included in the project scope which will positively influence the outcomes of the project and achieve greater authority in achieving the project objective

· Identify any project risks and uncertainties that ONR may be required to address before proceeding or that threaten the ability to meet the project objective

· The process to be undertaken in producing a new good practice guide for bolting systems or other non-permanent joints, including assurance processes and gaining confidence by industry the objective has been achieved and the outputs are authoritative.







	a) Technical report with technical justification and supported by technical references explaining project approach to achieve project objective

b) Presentation of outcome to ONR specialists, along with responses to technical enquiries that may result.

c) ONR monthly interaction to report progress

d) ONR acceptance phase 1 objectives have been achieved.

e) Contract tender return for completion of the remaining Project stages together with project plan, milestone programme, costing schedule, key risks and assumptions, key stakeholders and management plan, key contacts and management plan.

f) Additional support to ONR necessary in preparing the substantiation and business case to proceed through subsequent stages.


	1 Production of ONR guidance on design and implementation of bolted/ non-permanent joints, which assists inspectors.

2 Identification of any knowledge gaps for assessment of bolting systems or other non-permanent joints

3 Identification of a clear plan to complete remaining phases




	2. To be determined at phase 1. 

Typical phase Descriptions: Commence benchmark, data review, identification of criteria and undertake analysis.
	Typical Objective statements that may be required for subsequent phase:

· Benchmarking with other high hazard industries assessing the design of, and predicting, monitoring and managing the reliability and performance of bolted designs for mechanical systems important to safety and security

· Identify relevant good practice in design of bolted systems in high hazard, safety critical applications.

· Identify minimum expectations against which ONR should determine adequacy of a bolted design.
	a) Technical report with technical justification and supported by technical references, reflecting a risk informed proportionate analysis

b) Presentation of outcome to ONR specialists, along with responses to technical enquiries that may result.

c) Best case and worst case parameters defined

d) A number of site visits to test outcomes with duty holders and/or expert groups.

e) ONR monthly interaction to report progress

f) ONR acceptance Phase 2 objectives have been achieved

g) Phase 2 approvals to proceed, or, Stage closure.

h) Consideration if suitable and sufficient technical details exist as the basis on which to make technical judgements on asset condition and performance, identifying potential weaknesses and unknowns.
	Typical Success Factors that may be required for subsequent stages:

1 Provided technical basis of technical analysis for bolted systems used in mechanical applications important to safety.

2 Clearly established baseline assumptions on the current condition of  bolted systems and non-permanent joints against which to undertake technical analysis

3 Confirmation of identified relevant good practice for design and implementation of bolted joints.

4 Duty holder and expert group’s acceptance of outcomes.

5 Sufficient technical authority to be suitable for open source publication as an authoritative piece of work.

	3. To be determined at phase 2. 

Typical phase descriptions:
Produce guidance, Underpin relevant good practice, Identify expectations
	Typical Objective statements that may be required for subsequent phase:

· Produce ONR guidance in a form similar to TAGs on beyond design life substantiation

· Underpin the engineering guidance given with in the produced documentation

· Identify minimum expectations against which ONR should determine bolting design and operation considerations have been adequately undertaken  




· Identify guidance and information on the questions a duty holder should be expected to have considered and responded to when assessing bolted designs.

· Identify specific expectations in response to operation of bolted designs, including measurement of pre-load torque or bolt length or other applicable effective methods.  

· Identify when re-validation of a design may be necessary because of known design standards or code requirements and when no or limited design life extension is justified and replacement becomes essential due to design critical assumptions.
	a) Technical report with technical justification and supported by technical references, reflecting a risk informed proportionate analysis

b) Presentation of outcome to ONR specialists, along with responses to technical enquiries that may result.

c) Best case and worst case parameters defined

d) A number of site visits to test outcomes with duty holders and/or expert groups.

e) ONR monthly interaction to report progress

f) ONR acceptance Phase 3 objectives have been achieved

g) Phase 3 approvals to proceed, or, Stage closure.

	1 Confirmation of ONR guidance on bolted/ non-permanent joints. 



	4. To be determined at phase 3.

Typical Phase descriptions:
Communicate guidance 
	· Communicate with industry experts receiving acceptance of guidance

· Revise guidance accordingly should flaws be identified  
	a) Present guidance to industry experts along with response to technical enquiries that may result
b)  A number of site visits to test outcomes with duty holders and/or expert groups.
c) ONR monthly interaction to report progress

d) ONR acceptance Phase 4 objectives have been achieved

e) Phase 4 approvals to proceed, or, Stage closure
	1 Acceptance of ONR guidance on bolting systems for unclear safety and RAM transport applications
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