		Technical Support – Work Order Specification
	Title:  Provision of Control and Instrumentation Technical Support to UK HPR1000 GDA Step 4

	Background to the project
In January 2017 ONR formally started the Generic Design Assessment (GDA) of the UK HPR1000. The GDA process calls for a step-wise assessment of the Requesting Party's (RP) safety and security submissions with the assessments increasing in detail as the project progresses.  
General Nuclear System Ltd (GNS) has been established to act on behalf of the three joint Requesting Parties (China General Nuclear Power Corporation (CGN), Électricité de France (EDF) and General Nuclear International (GNI)) to implement the GDA of the UK HPR1000 reactor. For practical purposes GNS is referred to as the ‘UK HPR1000 GDA Requesting Party (RP)’ in this specification.
Step 1 of GDA is the preparatory part of the process where the RP established its project management and technical teams and made arrangements for the GDA of the UK HPR1000 reactor. Step 1 was completed in November 2017.
Step 2 comprises an overview of the acceptability, in accordance with the UK’s regulatory regime; of the design fundamentals, including review of key nuclear safety and security claims with the aim of identifying any fundamental shortfalls that could prevent the issue of a Design Acceptance Confirmation (DAC). Step 2 of GDA was completed in November 2018.
Step 3 is primarily a review by ONR of the arguments (or reasoning) supporting the RP’s claims regarding the safety and related security aspects of the proposed design. The intention is to move from the fundamentals of Step 2 to an analysis of the design, primarily at the system level. Step 3 commenced in November 2018 and is due to be completed in February 2020. 
Step 4 is scheduled to begin in February 2020 and take approximately 23 months, culminating in a decision by ONR of whether a DAC can be issued. The Objective of Step 4 is to undertake an in-depth assessment of the safety case evidence, security case evidence and generic site envelope, moving from the system level assessment of Step 3 to a detailed examination of available evidence, on a sampling basis, provided in the safety and security submissions. 
A key part of planning for Step 4 is for ONR inspectors responsible for assessing the UK HPR1000 design, safety case and security case to identify areas where timely input from technical support contractors (TSCs) is required to enable GDA to progress to programme, and to ultimately inform ONR’s regulatory decision on the acceptability, or otherwise, of the UK HPR1000 design for construction in the UK. ONR has identified control and instrumentation (C&I) as one such area where TSC support is required to assist with the detailed assessment of technical submissions.
Further background information can be found on the RP and ONR websites:
· http://www.ukhpr1000.co.uk/
· http://www.onr.org.uk/new-reactors/uk-hpr1000/index.htm
· http://www.ukhpr1000.co.uk/wp-content/uploads/2018/11/HPR-GDA-PCSR-0008-Pre-Construction-Safety-Report-Chapter-8-Instrumentation-and-Control.pdf




	SCOPE OF THE SERVICES REQUIRED
ONR is seeking to engage one of the TSCs appointed in Lot 2 of its technical support framework agreement.  The TSC is required to provide technical support to ONR during Step 4 of GDA, in order to independently assess the C&I aspects of UK HPR1000 safety and security case. 
The scope of services required during Step 4 includes:
· Familiarisation with ONR’s Step 3 C&I Assessment Report findings and recommendations, relevant RP Step 3 submissions, and existing Regulatory Queries (RQ) and Regulatory Observations (RO) as defined in the ONR GDA Guidance to Requesting Parties.
· http://www.onr.org.uk/new-reactors/guidance-assessment.htm

· Independent detailed technical reviews of the Step 4 C&I submissions (see Appendix 1) in line with ONR’s regulatory expectations and modern standards. The reviews should be focussed around the following broad topic areas:
· The structure and clarity of the safety case and how the ‘golden thread’ from claims, through arguments and evidence is set out logically in specific and measurable statements that show that C&I aspects of the UK HPR1000 have considered internationally recognised standards and relevant good practice (RGP) and meet the relevant ONR Safety Assessment Principles (SAPs).
· How the design of the overall C&I architecture has taken due account of key principles including, but not limited to, defence-in-depth, independence, separation, diversity and redundancy such that the risk of common cause failures affecting delivery of safety functions is reduced as low as reasonably practicable (ALARP).
· The suitability of the UK HPR1000 C&I platforms to support the safety requirements of the systems based on them, including the use of codes and standards that are appropriate to the system classification, the correct application of those standards and the extent to which UK regulatory expectations are met.
· The adequacy of the design of the principal C&I systems important to safety, including the following:
· The specification of system safety functional and performance requirements and the ability of the systems to meet those requirements.
· The specification of requirements for non-centralised C&I systems important to safety.
· The demonstration of production excellence (PE) and strategy for conducting independent confidence building measures (ICBM) for the principal computer based systems important to safety (CBSIS).
· Demonstration of how system development lifecycles ensure system requirements are fulfilled, compliance with applicable codes and standards and how verification and validation activities will confirm the fulfilment of requirements.
· The suitability of human machine interfaces (HMI) to support operability of C&I systems and ensure delivery of safety functions.
· How the design of C&I platforms and systems (including demonstration of PE and selection of ICBM strategies) has taken account of factors to ensure effective cyber security, and how the RP has undertaken cyber security risk assessment in accordance with ONR’s security assessment principles (SyAPs), to identify any design changes required to address system vulnerabilities.
· The adequacy of the RP’s methodology for justification of smart devices for use in safety applications, and the implementation of the methodology through justification of sample devices.
· How the requirements for commissioning and examination, maintenance, inspection and testing (EMIT) of C&I systems are derived from the safety case and system design basis.  
The documents listed in Appendix 1 will form the basis of the review for the C&I assessment. Appendix 1 provides the timescales from the RP’s schedule for the submission of documentation, although it should be noted that these dates are merely indicative and are subject to change.
The personnel engaged will work closely with the ONR GDA C&I assessment team. It is expected that they will work remotely from ONR office locations but they are expected to interact effectively by email/telephone, and they should be available to attend face-to-face meetings at ONR offices in Cheltenham and Bootle or RP offices in London and China as required.
ONR is looking for experienced individuals with knowledge of nuclear reactor C&I safety and security cases to review RP submissions, this work will include but may not be limited to:
· Review RP's C&I submissions against ONR's SAPs, SyAps, ONR's technical assessment guides, relevant international standards, and UK/international relevant good practice, seeking evidence to confirm that ONR expectations as outlined in paragraph 2.2 are met. 
· Support ONR (including any required preparation) during teleconferences, videoconferences and / or face-to-face meetings (in the UK or China) with the RP to discuss progress of the reviews, findings from the reviews, emerging issues, etc. and / or to request additional information and / or analysis from the RP. For tendering purposes the TSC should assume that attendance will be required at six half-day meetings at the RP’s offices in London.
· Support ONR during visits to the RP’s premises in China to sample detailed evidence relating to the production excellence of C&I platforms and systems. The TSC should assume that one overseas visit will be required during Step 4 and should make appropriate allowances in tender returns.
· Identification of any necessary UK HPR1000 information required from the RP. ONR will formally submit these as RQs, but the TSC is expected to identify the information and to draft the RQs.
· Review of the responses provided by the RP in answer to any queries raised and to advise ONR on the adequacy of the responses and on the way forward if the responses are incomplete or inadequate.	
· Identify areas where additional work is required to address shortfalls in the RP’s safety case and to support ONR in drafting ROs or Regulatory Issues (RIs) to identify the action(s) required for resolution.
· Provide C&I progress updates to internal ONR meetings where necessary.
· The TSC should fully consider the available baseline information and carry out a review of the first revision of each report delivered during the contract period.  For later revisions of reports, only changes and additional information should be reviewed.
· Provide support to the development of of the C&I Step 4 Assessment Report, ensuring deliverables are written in such a way are to facilitate authoring of ONR’s Assessment Report. An example C&I Assessment Report for a previous GDA can be found at:
· http://www.onr.org.uk/new-reactors/uk-abwr/reports/step4/onr-nr-ar-17-017.pdf
· It should be assumed that one RQ, each comprising multiple questions may be raised for each submission reviewed.
· It should be assumed that two ROs may be raised during step 4 in the C&I topic area.
· Provide call-off support to the ONR project officer following submission of contractor reports. For tendering purposes a total of 2 days per month from April 2021 to January 2022 should be assumed.
Individuals engaged in the work should have knowledge of relevant nuclear power plant standards, guidance, and regulatory expectations. In addition, prior experience of the GDA process and knowledge of the UK HPR1000 C&I design is highly desirable.
The individuals should be able to demonstrate the ability to review safety cases, to quickly identify relevant claims, arguments and evidence, identify any shortfalls against relevant good practice and evaluate their implications, and then to clearly express their conclusions in a written report.
In addition, individuals should be able to demonstrate the ability to draft technical questions, review responses, and come to a conclusion on adequacy within the context of the ONR GDA process.
The TSC should develop a fully resourced work programme, with planned tasks, deliverables, milestones, timeframes and project costs. 
Deliverables are to be in the form of technical reports documenting the findings and results of the TSC review of the RP’s Step 4 C&I submissions. It is not expected that a separate report will be produced for each document reviewed; the TSC should propose the number of technical reports to be delivered, based on a logical grouping of the topic areas identified in paragraph 2.2, and considering the document list provided in Appendix 1. As an initial expectation ONR would propose the following reports:
· Report discussing the structure and clarity of the RP’s safety case;
· Report discussing the adequacy of the C&I architecture;
· Report discussing the adequacy of platforms on which the principal C&I systems are based;
· Report discussing the adequacy of each C&I system design.
The reports should include but not be limited to:
· Full details of the work undertaken
· A description of the TSC assessment methodology
· A description of the RP’s Safety Case
· Information on the TSC review; queries raised; suitability of the RP’s responses; consideration of RGP; and consideration of compliance with the ONR SAPs
· Summary and conclusions 
· Full reference list
 The TSC should;
· Obtain ONR acceptance of the technical review scope, supporting programme and project costs. This will be undertaken upon award of contract and the subsequent project kick-off meeting.
· Deliver the defined scope as set out in the programme and to the project cost.
· Routinely review the programme scope, deliverables, milestones, timeframes, project costs and indicative invoice forecast.
· Attend meetings and technical workshops to support ONR during the course of the contract as defined in this specification.






	OBJECTIVES
The objective of this task is to provide experienced support to ONR’s control and instrumentation assessment, to allow it to deliver its regulatory objectives for the UK HPR1000 GDA. This will be done as described in section 2.
The contract output should be technical reports (number to be proposed by the TSC for agreement with ONR, as per paragraph 2.10), documenting the findings and results of the TSC review of the RP’s Step 4 C&I submissions. ONR will use these findings to inform its regulatory judgement as to the adequacy of the UK HPR1000 C&I design.

	CONSTRAINTS
The following constraints will apply:
A start date of April 2020 is initially proposed for the assessment of the C&I evidence.  The C&I work package is assumed to be approximately 12 months in duration.  This is to be agreed and fixed when the contract is awarded, as will key project milestones and delivery dates for the various reports:
· Start of GDA Step 4: February 2020.
· TSC proposals received: March 2020.
· TSC selection and approvals process: March 2020
· Contract awarded: April 2020.
· Kick-off meeting between ONR and TSC: within 10 working days of award of contract.
· TSC’s Step 4 reports are required before 17 April 2021 (this is to inform authoring of ONR reports which are required by 16 July 2021).
· End of  GDA Step 4: January 2022.
The timing of RP submissions is stated in Appendix 1. However, the precise timing of RP submissions may be varied by the RP and as a result the TSC should ensure the arrangements are flexible in terms of its ability to plan and adapt to the timing of the actual submissions.
[bookmark: _GoBack]The work is expected to start in April 2020 and conclude in January 2022. A project programme will be agreed with the TSC upon contract award.
The working location should be as flexible as possible but individuals must be available to respond to emails/telephone calls within normal working hours, and be available to attend face-to-face meetings at reasonable notice.
ONR will provide the latest versions of relevant documentation submitted by the RP. Further information will need to be identified and requested by the contractor through regulatory queries (via ONR). The timescales for both of these processes are largely outside of ONR’s direct control and therefore delays to the receipt of information may occur.  The TSC should also be aware that in some limited cases, the information requested may only be available in Chinese and translation into English (undertaken by the RP) may be required. Similarly, the quality of any response cannot be guaranteed. A pragmatic and flexible approach will need to be adopted by the contractor to deal with these circumstances, both technically and contractually, should they arise.
It is expected that the successful contractor will also draw upon their experience, resources and publicly available information to perform this work. The TSCs undertaking the work will be expected to have demonstrable experience in relation to the scope of this contract. 
All information received from the RP will need to be treated in accordance with the ONR Technical Support Contact Framework agreement and non-disclosure agreement. The information or a certificate of destruction will need to be returned to ONR at the end of the contract.
Information in this contract will contain protectively marked information and if so, will need to be handled accordingly. Most information will contain proprietary markings.
Information in this contract is expected to contain Sensitive Nuclear Information (SNI).
The contractor will need to provide assurances that it has all necessary export control licences to exchange information with ONR.
The transmittal of all documents between ONR and the contractor will be through ONR's Joint Programme Office (JPO). This will use the egress system, regardless of the security marking (unless the documents are publicly available on the internet). 
The contractor may be asked to sign Export Control End User Undertakings (EUU) to receive controlled technology.
The contractor will be required to work in accordance with ONR's Export Control Instruction in order to facilitate engagement with the GDA RP.
The contractor shall not utilise any additional third party support not named in the bid documentation without ONR's prior written consent.
Any conflict of interest should be declared. Where a potential conflict exists, the contractor should describe how this will be managed.
The aim of this work package is to inform and advise ONR. However, it is ONR's intention to brief the RP on the conclusions of the work. The RP will be provided with copies of any reports produced for information and will be invited to comment on their factual accuracy. 
It is not ONR's intention to publish the reports produced through this contract. However, it is likely they will be referenced in publicly available reports and therefore subject to freedom of information requests. This should not constrain or limit the produced reports but should be taken into account with the style and format.
The contractor shall ensure they have the relevant permissions for all codes, standards, technology, software and/or information required to deliver the scope of work. 
The contractor should identify any constraints that may impact delivery of the intended scope of work. 
The contractor is responsible for making all arrangements required to support meetings in China. However, ONR will facilitate the provision of Invitation letters.
Attendance at meetings will be required, and travel and subsistence will be reimbursed at cost by ONR, following the initial outlay by the TSC. Their location may include but not be limited to:
· ONR offices, Bootle, London and Cheltenham
· GNS offices, Regent St London.
· CGN offices, Longgang, Shenzhen, China
· CTEC offices, Haidian district, Beijing, China

	CONTRACT MANAGEMENT
ONR requires that it 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, London or Cheltenham, the contractor’s premises or via telephone conference.




	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 
· 
One of the means used by ONR to select the TSC will be by evaluation of submitted CVs. Tenderers for this work should submit the CVs of the specialist personnel who shall be employed on the review work together with the charge rate applicable to the specialist(s). Specialists whose CVs are submitted at tender shall only be substituted by prior agreement with ONR. Similarly, any changes in role / responsibility during the project should be discussed and agreed with the ONR project officer. 
1.1 The ONR Project Officer will be available during the tender period to answer any tender questions that arise in order for a response to be published at the agreed time.  Where the Project Officer is not available a deputy will be nominated.
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APPENDIX 1:  Step 4 – Submissions for Assessment

	No.
	Document Title
	Revision Number
	Objective
	Planned Submission to ONR date

	1
	Design Specification of Severe Accident I&C System (KDA [SA I&C])  
	A
	Provide the design specification of KDA and the tracebility to meet requirements in KDA [SA I&C] System Requirements Specification
	28/02/2020

	2
	Layout Drawing of Centralised I&C Systems
	A
	The document provides the preliminary layout drawings of the I&C Centralised I&C systems and control rooms, including the MCR, RSS and TSC for UK HPR1000.
	28/02/2020

	3
	System Quality Assurance Plan
	A
	To describe how the Quality Assurance will be done for I&C systems in a specific project (the content of this document will reference FCG34 document)
	28/02/2020

	4
	System Configuration Management Plan
	A
	To describe how the Configuration Management  will be done for I&C systems in a specific project (the content of this document will reference FCG34 document)
	28/02/2020

	5
	Computer-based HMI Function Requirement Specification
	A
	This document specifies the HMI requirements of computer-based Centralised I&C system. 
	28/02/2020

	6
	Alarm Function and Alarm Processing Requirement Specification
	A
	This document specifies the requirements of alarm function and alarm processing. 
	28/02/2020

	7
	Strategy for Conducting ICBMs Activities for SAS
	A
	The objectives of this document to be produced are notably to:
1. To describe the development process for the SAS;
2. To describe the possible ICBM activities, techniques and scopes;
3. To describe the feasibility studies proposal for ICBM during GDA if necessary.
	30/03/2020

	8
	Design Specification of Plant Standard Automation System (PSAS )
	A
	Provide the design specification of PSAS and the tracebility to meet requirements in PSAS System Requirements Specification
	30/03/2020

	9
	Design Specification of Safety Automation System (SAS)
	A
	Provide the design specification of SAS and the tracebility to meet requirements in SAS System Requirements Specification
	30/03/2020

	10
	Demonstration of Production Excellence for FirmSys Platform
	A
	Demonstration of Production Excellence for FirmSys Platform 
	30/03/2020

	11
	Demonstration of Production Excellence for the RPS [PS]
	A
	Demonstration of Production Excellence for the RPS [PS]
	30/03/2020

	12
	Demonstration of Production Excellence for the SAS
	A
	Demonstration of Production Excellence for the SAS
	30/03/2020

	13
	Design Specification of KIC [PCICS]  
	A
	Provide the design specification of KIC [PCICS] and the tracebility to meet requirements in KIC [PCICS] System Requirements Specification
	30/03/2020

	14
	Methodology of Smart Devices Substantiation
	B
	The objective of this document to be produced is notably to revise the methodology to reflect the modification to the approach of the smart devices assessment.
	30/03/2020

	15
	Demonstration of Production Excellence for PSAS and KIC [PCICS] 
	A
	Demonstration of Production Excellence for PSAS and KIC [PCICS] 
	30/04/2020

	16
	Optioneering Analysis Report for CIM Improvement
	A
	The objectives of this document are to:
1. Implement ALARP principle and optioneering process on the CIM design schemes
2. Implement decision-making of the option which is ALARP.
	30/04/2020

	17
	Comparison of UK HPR1000 Safety Automation System SAS with IEC 61513
	A
	The objectives of this document to be produced are notably to prove the design of SAS satisfying the requirements of IEC 61513.
	30/04/2020

	18
	RPS [PS] System Requirements Specification
	B
	The objectives of this document to be produced are notably to:
1. To describe the safety life cycle of RPS [PS] systems;
2. To describe the RPS [PS] architecture;
3. To describe the functional requirements of RPS [PS];
4. To describe the requirements of software, hardware, qualification, quality assurance, etc.
5. To describe the interface requirements of RPS [PS].
	30/04/2020

	19
	Cyber Security Risk Assessment Methodology
	001
	The objective of this document is to define the methodology to be applied to determined the levels of risk associated with a cyber attack against SSCs that prevent or mitigate  against Unacceptable Radiological Consequence (URC).
	30/04/2020

	20
	Cyber Security Risk Analysis
	001
	The objectvive of this document is to detail the centralised I&C systems that suport the operation of critical SSCs that protect against sabotage events that could result in URC, determines appplicable cyber protection based on the consequences of system failure, identifies vulnerabilities within the system design and hence potential security influenced design changes, and performs risk assessment against defined threat actors and sources.
	30/04/2020

	21
	Demonstration of Production Excellence for HOLLiAS-N Platform
	A
	Demonstration of Production Excellence for HOLLiAS-N Platform
	30/04/2020

	22
	RPS - Reactor Protection System Design Manual Chapter 6 System Operation and Maintenance 
	C
	The objective of this document to be produced is notably to provide the general information of the RPS [PS] for operation, inspection, maintenance and test.
	30/07/2020

	23
	Strategy for Conducting ICBMs Activities for KDA [SA I&C]
	A
	The objectives of this document to be produced are notably to:
1. To describe the development process for the KDA [SA I&C];
2. To describe the possible ICBM activities, techniques and scopes;
3. To describe the feasibility studies proposal for ICBM during GDA if necessary.
	30/04/2020

	24
	Comparison of UK HPR1000 PSAS and KIC [PCICS] with IEC 61513
	A
	The objectives of this report to be produced is to provide a comparison of the design scheme and outcomes for the PSAS and KIC [PCICS] of the Hua-long Pressurized Reactor under construction at Fangchenggang nuclear power plant unit 3 (HPR1000 (FCG3)) with the relevant requirements in IEC 61513.
	30/05/2020

	25
	Strategy for Conducting ICBMs Activities for PSAS and KIC [PCICS] 
	A
	The objectives of this document to be produced are notably to:
1. To describe the development process for the  PSAS and KIC [PCICS];
2. To describe the possible ICBM activities, techniques and scopes;
3. To describe the feasibility studies proposal for ICBM during GDA if necessary.
	30/04/2020

	26
	Safety Class Product Design and Manufacture Quality Assurance Program
	A
	A high level  Quality Assurance Program for Safety class prodcut (FirmSys)
	30/04/2020

	27
	ALARP Demonstration Report of PCSR Chapter 8
	D
	The objectives of this report to be produced  are notably to:
1. To describe the approach and record the output following the ALARP methodology;
2. To summarise the analysis of potential improvements, provide links to the lower level supporting documents and manage these supporting documents in a reasonable way to avoid frequent updating;
3. To manage the Forward Action Plans (FAPs) of ALARP assessment undertaken in this report.
	30/05/2020

	28
	Signal Pre-processing Module (SPM) Requirement Specification
	A
	The objectives of this document are to:
1. Specify the requirements for the Pre-processing Module (SPM), including functional and design requirements, technology options, etc.
2. Provide input for the development of SPM in the UK HPR1000
	30/05/2020

	29
	Suitability Analysis Report of the Selected Platform Applicability to the RPS [PS] System Requirements
	A
	To make the Suitability Analysis between FirmSys platform with RPS System Requirements to ensure that the platform is applicable to the system
	30/05/2020

	30
	Suitability Analysis Report of the Selected Platform Applicability to the PSAS System Requirements
	A
	To make the Suitability Analysis between HOLLiAS-N platform with PSAS System Requirements to ensure that the platform is applicable to the system
	30/05/2020

	31
	Suitability Analysis Report of the Selected Platform Applicability to the KDA [SA I&C] System Requirements
	A
	To make the Suitability Analysis between SpeedyHold platform with KDA System Requirements to ensure that the platform is applicable to the system
	30/05/2020

	32
	Demonstration of Production Excellence for SpeedyHold Platform
	A
	Demonstration of Production Excellence for SpeedyHold Platform
	30/05/2020

	33
	Demonstration of Production Excellence for the KDA [SA I&C]
	A
	Demonstration of Production Excellence for the KDA [SA I&C]
	30/05/2020

	34
	Assessment Plan for Smart Device Trial
	A
	The objective of this document to be produced is notably to describe the plan for the production excellence assessment of the F-SC3 smart device sample.
	30/05/2020

	35
	Comparison of UK HPR1000 Severe Accident I&C System KDA [SA I&C] with IEC 61513
	A
	The document is to provide the comparison analysis of the KDA [SA I&C] design in UK HPR1000 nuclear power plant with the requirements of IEC 61513.
	30/05/2020

	36
	Independence Analysis of I&C Systems
	B
	The objective of this document to be produced is notably to demonstrate that the following needs for independence at the architecture level of I&C systems are adequately addressed:
1. Independence between divisions (or channels) for safety reasons;
2. Independence between systems of different classes;
3. Independence between I&C systems achieving intended diverse functions;
4. Independence between Main Control Room (MCR) and Remote Shutdown Station (RSS).
	30/06/2020

	37
	BSC of Protection System
	C
	The document is the basis of safety case for RPS [PS], which provides further decomposition for the claims identified in PCSR Chapter 8, and presents the arguments and suitable evidences for each claim.
	30/06/2020

	38
	Development Plan of Simple Hardware Based Platform
	A
	To describe all the activities of development process of Simple Hardware Based Platform
	30/06/2020

	39
	Equipment Qualification Plan of Simple Hardware Based Platform
	A
	To describe how to do the Equipment Qualification of Simple Hardware Based Platform (the scope of qualification, qualification object, qualification method,etc,)
	30/06/2020

	40
	Summary Assessment Report for Smart Device Trial
	A
	The objective of this document to be produced is notably to describe the summary assessment result for the justification trial of the F-SC3 smart device sample.
	30/06/2020

	41
	Nuclear Safety Class Software Verification And Validation Control Procedure
	A
	An internal-use prodedure for V&V activities of Safety Class Software(FirmSys)
	30/06/2020

	42
	FirmSys Software Quality Assurance Plan
	A
	A  Quality Assurance Plan for the development of FirmSys Software 
	30/06/2020

	43
	System Development Process Control Procedure (safety class)
	A
	A control procedure to describe the activities, input ,output of the development process of FirmSys
	30/06/2020

	44
	Report on Pre-qualification acceptance test for Equipment Qualification of Safety DCS RPS Engineering Prototype of UNIT5&6
	A
	Report on Pre-qualification acceptance test for Equipment Qualification of  Engineering Prototype of Project Yangjiang UNIT5&6 (FirmSys)
	30/06/2020

	45
	Report on Environmental Test for Equipment Qualification of Safety DCS RPS Engineering Prototype of UNIT5&6
	A
	Report on Report on Environmental Test for Equipment Qualification of  Engineering Prototype of Project Yangjiang UNIT5&6 (FirmSys)
	30/06/2020

	46
	Report on EMC Test for Equipment Qualification of Safety DCS RPS Engineering Prototype of UNIT5&6
	A
	Report on EMC Test for Equipment Qualification of  Engineering Prototype of Project Yangjiang UNIT5&6 (FirmSys)
	30/06/2020

	47
	Report on Seismic Test for Equipment Qualification of Safety DCS RPS Engineering Prototype of UNIT5&6
	A
	Report on Seismic Test for Equipment Qualification of  Engineering Prototype of Project Yangjiang UNIT5&6 (FirmSys)
	30/06/2020

	48
	Report on Equipment Qualification Test for FirmSys Platform_Main Control
	A
	Report on Equipment Qualification Test for FirmSys Platform_Main Control (FirmSys)
	30/06/2020

	49
	Impact Analysis for Changes of UNIT3&4 FirmSys Safety-class Products on Qualification Result
	A
	To make the Impact Analysis for Changes of FCG UNIT3&4 FirmSys Safety-class Products on Qualification Result (FirmSys)
	30/06/2020

	50
	Type Test Report of SpeedyHold-SCS System Level1 Products
	A
	Type Test Report of SpeedyHold-SCS System Level1 Products (SpeedyHold)
	30/06/2020

	51
	Seismic Test Report of Fang ChengGang 3&4 Project SpeedyHold Products
	A
	Seismic Test Report of Fang ChengGang 3&4 Project SpeedyHold Products (SpeedyHold)
	30/06/2020

	52
	RIC [IIS] - In-core Instrumentation System Design Manual Chapter 2 Brief Introduction to the System
	B
	The mainly sub-chapter of this document is:
1. Brief introduction to the system;
2. System classification and role of Defense in Depth;
3. System responsibility
4. System scope
	30/07/2020

	53
	RIC [IIS] - In-core Instrumentation System Design Manual Chapter 3 System Functions and Design Bases
	B
	The mainly sub-chapter of this document is:
1. System functions
2. Design bases
3. Equipment qualification requirements
	30/07/2020

	54
	RIC [IIS] - In-core Instrumentation System Design Manual Chapter 4 System and Component Design
	B
	The mainly sub-chapter of this document is:
1. System description and parameters
2. Component description and characteristic
	30/07/2020

	55
	RIC [IIS] - In-core Instrumentation System Design Manual Chapter 5 Layout Requirements and Environment Condition
	B
	The mainly sub-chapter of this document is:
1. Layout requirements
2. Environment condition (Normal conditions, Accident Conditions and HVAC conditions)
	30/07/2020

	56
	RPN [NIS] - Nuclear Instrumentation System Design Manual Chapter 2 Brief Introduction to the System
	B
	The mainly sub-chapter of this document is:
1. Brief introduction to the system;
2. System classification and role of Defense in Depth;
3. System responsibility
4. System scope
	30/07/2020

	57
	RPN [NIS] - Nuclear Instrumentation System Design Manual Chapter 3 System Functions and Design Bases
	B
	The mainly sub-chapter of this document is:
1. System functions
2. Design bases
3. Equipment qualification requirements
	30/07/2020

	58
	RPN [NIS] - Nuclear Instrumentation System Design Manual Chapter 4 System and Component Design
	B
	The mainly sub-chapter of this document is:
1. System description and parameters
2. Component description and characteristic
	30/07/2020

	59
	RPN [NIS] - Nuclear Instrumentation System Design Manual Chapter 5 Layout Requirements and Environment Condition
	B
	The mainly sub-chapter of this document is:
1. Layout requirements
2. Environment condition (Normal conditions, Accident Conditions and HVAC conditions)
	30/07/2020

	60
	RGL [RPICS] - Rod Position Indication and Rod Control System Design Manual Chapter 2 Brief Introduction to the System
	C
	The mainly sub-chapter of this document is:
1. Brief introduction to the system;
2. System classification and role of Defense in Depth;
3. System responsibility
4. System scope
	30/07/2020

	61
	RGL [RPICS]- Rod Position Indication and Rod Control System Design Manual Chapter 3 System Functions and Design Bases
	C
	The mainly sub-chapter of this document is:
1. System functions
2. Design bases
3. Equipment qualification requirements
	30/07/2020

	62
	RGL [RPICS] - Rod Position Indication and Rod Control System Design Manual Chapter 4 System and Component Design
	C
	The mainly sub-chapter of this document is:
1. System description and parameters
2. Component description and characteristic
	30/07/2020

	63
	RGL [RPICS] - Rod Position Indication and Rod Control System Design Manual Chapter 5 Layout Requirements and Environment Condition
	C
	The mainly sub-chapter of this document is:
1. Layout requirements
2. Environment condition (Normal conditions, Accident Conditions and HVAC conditions)
	30/07/2020

	64
	KRT [PRMS] - Plant Radiation Monitoring System Design Manual Chapter 2 Brief Introduction to the System
	D
	The mainly sub-chapter of this document is:
1. Brief introduction to the system;
2. System classification and role of Defense in Depth;
3. System responsibility
4. System scope
	30/07/2020

	65
	KRT [PRMS] - Plant Radiation Monitoring System Design Manual Chapter 3 System Functions and Design Bases
	D
	The mainly sub-chapter of this document is:
1. System functions
2. Design bases
3. Equipment qualification requirements
	30/07/2020

	66
	KRT [PRMS] - Plant Radiation Monitoring System Design Manual Chapter 4 System and Component Design
	D
	The mainly sub-chapter of this document is:
1. System description and parameters
2. Component description and characteristic
	30/07/2020

	67
	KRT [PRMS] - Plant Radiation Monitoring System Design Manual Chapter 5 Layout Requirements and Environment Condition
	D
	The mainly sub-chapter of this document is:
1. Layout requirements
2. Environment condition (Normal conditions, Accident Conditions and HVAC conditions)
	30/07/2020

	68
	Component Interface Module (CIM) Requirement Specification
	C
	This document specifies the additional requirements for the CIM in the UK version of the Hua-long Pressurised Reactor (UK HPR1000). The requirements contained herein, in conjunction with requirements in RPS [PS] System Requirements Specification, Reference [1], establish minimum functional and design requirements for the development of CIM in the UK HPR1000.
	30/07/2020

	69
	Application Software Verification and Validation Plan of FirmSys Based I&C Systems
	A
	To describe how to do the Application Software Verification and Validation of FirmSys Based I&C Systems(V&V scope, V&V obeject,V&V method, etc.)
	30/07/2020

	70
	Application Software Verification and Validation Plan of SpeedyHold Based I&C Systems
	A
	To describe how to do the Application Software Verification and Validation of  SpeedyHold Based I&C Systems(V&V scope, V&V obeject,V&V method, etc.)
	30/07/2020

	71
	Application Software Verification and Validation Plan of HOLLiAS-N Based I&C Systems
	A
	To describe how to do the Application Software Verification and Validation of HOLLiAS-N Based I&C Systems(V&V scope, V&V obeject,V&V method, etc.)
	30/07/2020

	72
	KSC [MCRS]-Main Control Room System Design Manual Chapter 2 Brief Introduction to the System
	C
	The mainly sub-chapter of this document is:
1. Brief introduction to the system;
2. System classification and role of Defense in Depth;
3. System responsibility
4. System scope
	30/07/2020

	73
	KSC [MCRS]-Main Control Room System Design Manual Chapter 3 System Functions and Design Bases
	C
	The mainly sub-chapter of this document is:
1. System functions
2. Design bases
3. Equipment qualification requirements
	30/07/2020

	74
	KSC [MCRS]-Main Control Room System Design Manual Chapter 4 System and Component Design
	C
	The mainly sub-chapter of this document is:
1. System description and parameters
2. Component description and characteristic
	30/07/2020

	75
	KSC [MCRS]-Main Control Room System Design Manual Chapter 5 Layout Requirements and Environment Condition
	C
	The mainly sub-chapter of this document is:
1. Layout requirements
2. Environment condition (Normal conditions, Accident Conditions and HVAC conditions)
	30/07/2020

	76
	KIC [PCICS]-Plant Computer Information and Control System Design Manual Chapter 2 Brief Introduction to the System
	C
	The mainly sub-chapter of this document is:
1. Brief introduction to the system;
2. System classification and role of Defense in Depth;
3. System responsibility
4. System scope
	30/07/2020

	77
	KIC [PCICS]-Plant Computer Information and Control System Design Manual Chapter 3 System Functions and Design Bases
	C
	The mainly sub-chapter of this document is:
1. System functions
2. Design bases
3. Equipment qualification requirements
	30/07/2020

	78
	KIC [PCICS]-Plant Computer Information and Control System Design Manual Chapter 4 System and Component Design
	C
	The mainly sub-chapter of this document is:
1. System description and parameters
2. Component description and characteristic
	30/07/2020

	79
	KIC [PCICS]-Plant Computer Information and Control System Design Manual Chapter 5 Layout Requirements and Environment Condition
	C
	The mainly sub-chapter of this document is:
1. Layout requirements
2. Environment condition (Normal conditions, Accident Conditions and HVAC conditions)
	30/07/2020

	80
	KPR [RSSS]-Remote Shutdown Station System Design Manual Chapter 2 Brief Introduction to the System
	C
	The mainly sub-chapter of this document is:
1. Brief introduction to the system;
2. System classification and role of Defense in Depth;
3. System responsibility
4. System scope
	30/07/2020

	81
	KPR [RSSS]-Remote Shutdown Station System Design Manual Chapter 3 System Functions and Design Bases
	C
	The mainly sub-chapter of this document is:
1. System functions
2. Design bases
3. Equipment qualification requirements
	30/07/2020

	82
	KPR [RSSS]-Remote Shutdown Station System Design Manual Chapter 4 System and Component Design
	C
	The mainly sub-chapter of this document is:
1. System description and parameters
2. Component description and characteristic
	30/07/2020

	83
	KPR [RSSS]-Remote Shutdown Station System Design Manual Chapter 5 Layout Requirements and Environment Condition
	C
	The mainly sub-chapter of this document is:
1. Layout requirements
2. Environment condition (Normal conditions, Accident Conditions and HVAC conditions)
	30/07/2020

	84
	The Failure Mode and Effect Analysis (FMEA) of KDS [DAS]
	A
	To make the system-level FMEA for KDS  to demonstrate that the KDS meet the single failure criterion and fail-safe criterion.
	30/08/2020

	85
	Qualification Plan of FirmSys Based I&C Systems
	A
	To describe how to do the Equipment qualification of FirmSys Based I&C Systems in a specific project(the scope of qualification, qualification object, qualification method,etc,)
	30/08/2020

	86
	PSAS System Requirements Specification
	B
	The objective of this document is to specify the PSAS functional requirements and system design requirements. These requirements form inputs for the PSAS system design as well as testing activities.
	30/08/2020

	87
	SAS System Requirements Specification
	B
	The objectives of this document to be produced  are notably to:
1. To describe the safety life cycle of SAS systems;
2. To describe the SAS architecture;
3. To describe the functional requirements of SAS;
4. To describe the requirements of software, hardware, qualification, quality assurance, etc.
5. To describe the interface requirements of SAS.
	30/08/2020

	88
	Design Scheme Analysis of SPM in UK HPR1000 
	A
	Provide the Design Scheme of SPM in UK HPR1000 and the tracebility to meet requirements in Signal Pre-processing Module (SPM) Requirement Specification
	30/08/2020

	89
	Qualification Plan of SpeedyHold I&C Systems
	A
	To describe how to do the Equipment qualification of SpeedyHold  Based I&C Systems in a specific project(the scope of qualification, qualification object, qualification method,etc,)
	30/08/2020

	90
	Qualification Plan of HOLLiAS-N Based I&C Systems
	A
	To describe how to do the Equipment qualification of HOLLiAS-N  Based I&C Systems in a specific project(the scope of qualification, qualification object, qualification method,etc,)
	30/08/2020

	91
	Environmental Qualification Report of HOLLiAS-N platform
	A
	Environmental Qualification Report of HOLLiAS-N platform
	30/08/2020

	92
	Seismic Qualification Report of HOLLiAS-N platform
	A
	Seismic Qualification Report of HOLLiAS-N platform
	30/08/2020

	93
	EMC Qualification Report of HOLLiAS-N platform
	A
	EMC Qualification Report of HOLLiAS-N platform
	30/08/2020

	94
	Cyber Security Risk Analysis
	002
	The objectvive of this document is to detail the centralised I&C systems that suport the operation of critical SSCs that protect against sabotage events that could result in URC, determines appplicable cyber protection based on the consequences of system failure, identifies vulnerabilities within the system design and hence potential security influenced design changes, and performs risk assessment against defined threat actors and sources.
	30/08/2020

	95
	Comparison Analysis of  FirmSys Based I&C Systems with IEC 60987
	A
	To make the compliance analysis between FirmSys Based I&C Systems with the requirements of IEC 60987
	30/09/2020

	96
	Comparison Analysis of Protection System (RPS [PS])  with IEC 60880
	A
	To make the compliance analysis between Protection System (RPS [PS])  with the requirements of IEC 60880 
	30/09/2020

	97
	Comparison Analysis of Safety Automation System (SAS) with IEC 62138
	A
	To make the compliance analysis between Safety Automation System (SAS) with the requirements of IEC 62138
	30/09/2020

	98
	Development and Qualification plan of CIM in UK HPR1000
	A
	To describe how to do the Development and Equipment qualification of CIM in UK HPR1000(the process and activities during the development;the scope of qualification, qualification object, qualification method,etc,)
	30/09/2020

	99
	Comparison Analysis of Severe Accident I&C System (KDA [SA I&C]) with IEC 62138
	A
	To make the compliance analysis between  Severe Accident I&C System (KDA [SA I&C]) with the requirements of IEC 62138
	30/10/2020

	100
	Comparison Analysis of Plant Standard Automation System (PSAS) with IEC 62138
	A
	To make the compliance analysis between  Plant Standard Automation System (PSAS) with the requirements of IEC 62138
	30/10/2020

	101
	Optioneering Analysis Report for SPM Improvement
	A
	The objectives of this document are to:
1. Implement ALARP principle and optioneering process on the SPM design schemes
2. Implement decision-making of the option which is ALARP.
	30/10/2020

	102
	Centralised I&C System Reliability Study Report  
	A
	The objective of Centralised I&C System Reliability Study Report to be produced is notably to present the qualitative assessment of the reliability target of Centralised I&C systems.
	30/10/2020

	103
	UK HPR1000 Overall I&C Integration Test Plan
	A
	The objective of this document to be produced  is notably to demonstrate the plan or strategy enabling the I&C systems to be installed on site, interconnected, tested, calibrated and set ready for full operational use.
	30/10/2020

	104
	KDS [DAS]- Diverse Actuation System Design Manual Chapter 6 System Operation and Maintenance 
	C
	The objective of this document to be produced is notably to provide the general information of the KDS [DAS] for operation, inspection, maintenance and test.
	30/10/2020

	105
	BSC of Overall I&C Architecture
	D
	The document is the basis of safety case for Overall I&C Architecture, which provides further decomposition for the claims identified in PCSR Chapter 8, and presents the arguments and suitable evidences for each claim.
	30/11/2020

	106
	Independence Analysis of I&C Systems
	C
	The objective of this document to be produced  is notably to demonstrate that the following needs for independence at the architecture level of I&C systems are adequately addressed:
1. Independence between divisions (or channels) for safety reasons;
2. Independence between systems of different classes;
3. Independence between I&C systems achieving intended diverse functions;
4. Independence between Main Control Room (MCR) and Remote Shutdown Station (RSS).
	30/11/2020

	107
	Feasibility Study Report for Static Analysis of Protection System
	A
	The objectives of this document to be produced are notably to:
1. To describe  the process of static analysis for protection system;
2. To describe the scope for the case study of static analysis for protection system;
3. To describe the result of the case study.
	30/11/2020

	108
	Feasibility Study Report for Compiler Validation of Protection System
	A
	The objectives of this document to be produced are notably to:
1. To describe  the process of compiler validation for protection system;
2. To describe the scope for the case study of static analysis for protection system;
3. To describe the result of the case study.
	30/11/2020

	109
	Feasibility Study Report for Statistical Testing of Protection System
	A
	The objectives of this document to be produced are notably to:
1. To describe  the feasibility to building test oracle in the NSL phase;
2. To describe the feasibility to build operational profiles (test cases) in the NSL phase;
3. To describe the feasibility to build test harness in the NSL phase;
4. To describe the feasibility to implement the “reset” function for the RPS [PS].
	30/11/2020

	110
	Signal Pre-processing Module (SPM) Requirement Specification
	B
	The objectives of this document are to:
1. Specify the requirements for the Pre-processing Module (SPM), including functional and design requirements, technology options, etc.
2. Provide input for the development of SPM in the UK HPR1000
	30/11/2020

	111
	ALARP Demonstration Report of PCSR Chapter 8
	E
	The objectives of this report to be produced  are notably to:
1. To describe the approach and record the output following the ALARP methodology;
2. To summarise the analysis of potential improvements, provide links to the lower level supporting documents and manage these supporting documents in a reasonable way to avoid frequent updating;
3. To manage the Forward Action Plans (FAPs) of ALARP assessment undertaken in this report.
	30/11/2020

	112
	Safety Requirements of the KDS [DAS]
	E
	The objective of Safety Requirements of the KDS [DAS] to be produced is notably to: 
1. Gather the requirements that must be taken into account in the KDS [DAS] design; 
2. Provide a high level description of safety requirements.
	30/11/2020

	113
	BSC of Diverse Actuation System
	B
	The objective of BSC of Diverse Actuation System to be produced is notably to establishes the KDS [DAS] documentation architecture based on the CAE structure.
	30/11/2020

	114
	KDA [SA I&C] System Requirements Specification
	B
	The present document specifies the KDA [SA I&C] functional requirements and system design requirements. 
	30/11/2020

	115
	BSC of Severe Accident I&C System (KDA [SA I&C]) 
	B
	The document is the basis of safety case for  KDA [SA I&C], which provides further decomposition for the claims identified in PCSR Chapter 8, and presents the arguments and suitable evidences for each claim.
	30/11/2020

	116
	BSC of Safety Automation System
	B
	The document is the basis of safety case for SAS, which provides further decomposition for the claims identified in PCSR Chapter 8, and presents the arguments and suitable evidences for each claim.
	30/11/2020

	117
	BSC of Plant Computer Information and Control System
	B
	The document is the basis of safety case for  KIC [PCICS], which provides further decomposition for the claims identified in PCSR Chapter 8, and presents the arguments and suitable evidences for each claim.
	30/11/2020

	118
	BSC of Plant Standard Automation System
	B
	The document is the basis of safety case for the Plant Standard Automation System (PSAS), which provides further decomposition for the claims identified in Pre-Construction Safety Report (PCSR) Chapter 8, and presents the arguments and suitable evidences for each claim.
	30/11/2020

	119
	Design Specification of Severe Accident I&C System (KDA [SA I&C])  
	B
	Provide the design specification of KDA and the tracebility to meet requirements in KDA [SA I&C] System Requirements Specification
	30/11/2020

	120
	Design Specification of Plant Standard Automation System (PSAS )
	B
	Provide the design specification of PSAS and the tracebility to meet requirements in PSAS System Requirements Specification
	30/11/2020

	121
	Design Specification of Safety Automation System (SAS)
	B
	Provide the design specification of SAS and the tracebility to meet requirements in SAS System Requirements Specification
	30/11/2020

	122
	Design Specification of KIC [PCICS]  
	B
	Provide the design specification of KIC [PCICS] and the tracebility to meet requirements in KIC [PCICS] System Requirements Specification
	30/11/2020

	123
	Design Specification of Protection System RPS [PS]
	B
	Provide the design specification of RPS [PS] and the tracebility to meet requirements in RPS [PS] System Requirements Specification
	30/11/2020

	124
	KDS [DAS] System Requirements Specification
	C
	The objective of KDS [DAS] System Requirements Specification to be produced is notably to provide the KDS [DAS] requirement specification, which includes the system and functional description, functional category and equipment classification, system architecture, system interface, design requirements (independence, diversity, protection against internal and external hazards, etc.), performance requirement (response time, accuracy, reliability, etc.), qualification requirements, human factor consideration, etc.
	30/11/2020

	125
	Technical Requirement Specification for Diverse Actuation System (KDS [DAS]) Platform
	B
	To describe the technical requirements for the simple hardware platform of KDS and the tracebility to meet requirements in KDS [DAS] System Requirements specification
	30/11/2020

	126
	KIC [PCICS] System Requirement Specification
	B
	The present document specifies the KIC [PCICS] functional requirements and system design requirements. 
	30/11/2020

	127
	Defence in Depth and Diversity Analysis Report
	B
	The objectives of Defence in Depth and Diversity Analysis Report to be produced are notably to:
1. Assess the adequacy of Defence in Depth and Diversity (D3) for the overall I&C architecture in UK HPR1000;
2. Demonstrate that vulnerabilities to CCF have adequately been addressed.
	30/11/2020

	128
	UK HPR1000 Overall  I&C Design Specification
	B
	The objectives of this document to be produced  are notably to:
1. To describe the safety life cycle of I&C systems;
2. To describe the overall I&C architecture;
3. To describe the Centralised I&C systems, Non-centralised I&C system and instrumentation;
4. To describe the control room systems and human machine interface;
5. To describe the qualification of I&C systems. 
	30/11/2020

	129
	Reliability Targets of the I&C Systems for UK HPR1000
	D
	The objective of this document is to determine the reliability targets of the I&C systems in UK HPR1000;
	30/11/2020

	130
	UK HPR1000 Overall I&C Architecture Diagram
	C
	The objective of UK HPR1000 Overall I&C Architecture Diagram to be produced is notably to present the UK HPR1000 overall I&C architecture diagram.
	30/11/2020

	131
	PCSR Production Strategy for Instrumentation and Control
	E
	The objective of PCSR Production Strategy for Instrumentation and Control to be produced is notably to:
1. Guide the development of the I&C safety case of the UK HPR1000; 
2. Cover the arrangement and planning of all GDA steps;
3. Present the arrangement and planning of step 3 work;
4. Present the preliminary arrangement of step 4 work.
	30/11/2020

	132
	BSC of Protection System
	D
	The document is the basis of safety case for RPS [PS], which provides further decomposition for the claims identified in PCSR Chapter 8, and presents the arguments and suitable evidences for each claim.
	30/11/2020

	133
	Suitability Analysis of Codes and Standards in I&C Topic Area
	C
	The objective of this document to be produced is notably to analyse the suitability of codes and standards applied in the UK HPR1000 I&C topic area.
	30/11/2020

	134
	Cyber Security Risk Analysis
	003
	The objectvive of this document is to detail the centralised I&C systems that suport the operation of critical SSCs that protect against sabotage events that could result in URC, determines appplicable cyber protection based on the consequences of system failure, identifies vulnerabilities within the system design and hence potential security influenced design changes, and performs risk assessment against defined threat actors and sources.
	17/12/2020
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