[image: ]
Schedule A
ONR T3472

Office for Nuclear Regulation

Official

		Technical Support – Work Order Specification
	Title:  Provision of Human Factors Guidance in the Area of Substantiation for Advanced Human Machine Interfaces.

	Background to the project
ONR has identified a research need to understand better the HF implications of deploying advanced Human Machine Interfaces[footnoteRef:1] in new reactor designs.  This was borne out of the international trend for new reactor designs to incorporate digital C&I systems and their proposed use in designs going through ONR’s Generic Design Assessment (GDA) process. [1:  e.g. screen based digital C&I systems / high automation levels / digital procedures] 

Although it is recognised that the application of digital technology has benefits, it is less clear from the evidence base whether the adoption of this technology offers equal to, or better, human-system reliability than previous generation analogue designs.  As ONR is required under Section 3.1 of the Regulator’s Code to “take an evidence based approach to determining the priority risks in their area of responsibility”, it is important that ONR understands the risks associated with the deployment of this technology.  
In other industry sectors, where digital C&I systems have been almost universally adopted the picture is mixed and the adoption process has not been risk or problem free.  For example, in the aerospace sector a number of regulatory bodies have publicly raised safety concerns over its deployment.  NTSB statistics between 2002-2008 show a doubling of the fatality factor (31% against 16%) for ‘glass cockpit’ or screen based interface designs when compared against traditional analogue interfaces.  
On this basis, ONR placed two research items on its Regulatory Research Register: 
ONR-RRR-048 Human Reliability Data for Modern Control Room Environments
ONR-RRR-049 Advanced HMI
Since the creation of these research topics, and continued ONR work in this area, it has become clear that there are challenges in identifying the appropriate capability and facilities to comprehensively address these issues in a timely way.  However, ONR still needs to understand better the implications of industry adopting this technology with respect to how it regulates it.
The purpose of this Technical Support Contract (TSC) is, therefore, to contract an organisation to develop advice and guidance, based on currently available information and methods, on the HF substantiation of digital C&I systems.  Essentially, the objective is to establish what suitable and sufficient substantiation looks like in relation to advanced HMIs, given the significant limitations of current substantiation methods in this area.  This advice and guidance will be used to establish an interim regulatory position that balances conservatism and the need to avoid imposing unnecessary regulatory burdens.  Until which time, the international nuclear industry can establish an evidence base for the deployment of this technology.  This work is being undertaken in place of ONR-RRR- 048 & 049 and will also help inform ONRs views in relation to research needs in this area



	SCOPE OF THE SERVICES REQUIRED
Scope of work
To enhance its capability in the regulation of advanced Human Machine Interfaces, ONR has a requirement for the development of HF advice and guidance on substantiation for advanced HMIs.  This will explore what suitable and sufficient could look like – when using existing tools, methods, and published academic research – for the substantiation of screen based digital C&I systems.  The outputs from the works should be documented in a technical report and should capture industry experience and judgement and should consider both the qualitative and quantitative aspects.
The scope of work necessary to deliver the paper comprises:
Secure the services of UK recognised HRA experts who have experience in the modelling and substantiation of screen based HMIs.  ONR specifically requests the involvement of UK recognised HRA experts who are nationally recognised SMEs in this area.
Pre-attendance reading and preparation for a kick off meeting and scoping workshop.
Attendance by all experts at a 1-day meeting and workshop – hosted by ONR at the Bootle offices. This would be to discuss the area of advanced HMIs, to clarify the scope, priorities and coverage of the proposed work and to identify possible lines of enquiry, and ways forward.
Conduct a high-level literature review of published material in this area.  To include:
· Quantitative modelling of advanced HMIs.
· Qualitative factors determining the usability / reliability of advanced HMIs.
· Consideration of domains outside of the nuclear sector, where the adoption of advanced HMIs is more widespread and/or mature.  E.g. aerospace / automotive / process control.
· Substantiation approaches used in other fields where the evidence base is considered to be weak.
Aggregate and analyse the research and expert judgement elicited during the workshop to distil key findings and develop proportionate and practical advice and guidance for ONR Inspectors.  This will include consideration of the following aspects;
· Identifying the main challenges in substantiating claims associated with advanced HMI’s
· Identifying examples of good practice (either from within or outside the nuclear industry), with a view to identifying what ‘good substantiation’ looks like.
· Identifying key pitfalls from the literature and any work being undertaken to address them
· Identifying learning  (in terms of techniques/ approaches) that could usefully be applied   (covering both qualitative and quantitative analysis)
Developing guidance to assist ONRs HF Inspectors in scrutinising submissions. Of these elements, the development of guidance for ONRs Inspectors is the key priority.  This aspect of the work should be peer reviewed to ensure that it is proportionate and balances consideration of risk and imposing unnecessary burdens to industry.
Attendance by SMEs at a second workshop to discuss the proposed advice and guidance and its application. 
Address ONR comments on the draft report, finalise the report, and issue.
Timescales
Organisations should identify proposals to address the brief including details of resourcing, costs and timescales for delivery. ONR require an immediate start where reasonably practicable – subject to the availability of personnel.
Deliverables
The successful bidder will deliver the following - 
Attendance of SMEs at the meetings and workshops outlined in section 2.2.
A technical report capturing the outputs of the work.  This should include; 
· A summary of the main challenges in substantiating claims associated with advanced HMI’s.
· Examples of good practise  and also pitfalls identified from the literature
· Key learning for ONR in terms of techniques/ approaches that can usefully be applied.
· Advice and guidance to assist ONRs HF Inspectors in scrutinising substantiations  submitted by Licensees and Requesting Parties 
· Areas of research for consideration moving forward.
An executive summary for the work (of no more than 3 pages) pulling together key findings of the work for wider distribution within ONR.

	OBJECTIVES
The objective of this work is to provide ONR with advice and guidance sufficient to inform and enhance its regulation of new designs and nuclear licensed sites incorporating advanced HMIs.

	CONSTRAINTS 
The following constraints are attached to this invitation to tender:
Written deliverables will be subject to the TSC’s own internal Independent Peer Reviews / QA processes to ensure high quality deliverables, except with prior agreement by the lead HF inspector for this contract.  As part of the tendering process, the TSC shall submit to ONR the details of this assurance process.
[bookmark: _GoBack]The transmittal of all documents between ONR and the TSC will be via the research topic owner.   
Any conflict of interest should be declared as part of the tending process. Where a potential conflict exists, the TSC should describe how this will be managed.
The arrangements for security vetting and IT security established in the Technical Support Contract framework agreement will need to be followed.  No information with a security marking above UK OFFICAL - SENSITIVE is anticipated as part of this contract.  
When working out of ONR offices, ONR health and safety arrangements shall be followed.

	CONTRACT MANAGEMENT
TBC

	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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