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20.1 List of Abbreviations and Acronyms 

AFCEN French Association for Design, Construction and In-Service 

Inspection Rules for Nuclear Steam Supply System Components 

ALARP As Low As Reasonably Practicable 

BAT Best Available Technique 

CGN China General Nuclear Power Corporation 

CTO Chief Technical Officer 

DBC Design Basis Condition 

DEC Design Extension Condition 

EA Environment Agency 

EDF  Éléctricité de France 

EDF S. A. Éléctricité de France S. A. 

EIR Environmental Impact Report 

EURATOM European Atomic Energy Community 

FCD First Concrete Date 

FCG Unit3  Fangchenggang Nuclear Power Plant Unit3 

FCL First Core Load 

FSAR Final Safety Analysis Report 

GDA  Generic Design Assessment 

GNI  General Nuclear International Ltd 

GNS General Nuclear System Ltd 

GSR Generic Security Report 

HPR1000  Hua-long Pressurized Reactor 

HPR1000 (FCG3) Hua-long Pressurized Reactor under construction at 

Fangchenggang nuclear power plant unit 3 

IAEA International Atomic Energy Agency 

JPO Joint Programme Office 

MEP  Ministry of Environmental Protection of China 

MDSL Master Document Submission List 

MSQA  Management System and Quality Assurance 

NEA National Energy Administration 

NPP Nuclear Power Plant 

NMAS Nuclear Material Accountancy and Safeguards 

NNSA National Nuclear Safety Administration 

NRC Nuclear Regulation Commission 
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NSC Nuclear and Radiation Safety Centre 

ONR  Office for Nuclear Regulation 

OPEX Operating Experience 

PC Project Correspondent 

PCER  Pre-Construction Environment Report 

PCSR Pre-Construction Safety Report 

P&ID Process and Information Document for Generic Assessment of 

Candidate Nuclear Power Plant Designs 

PWR Pressurized Water Reactor 

PSAR  Preliminary Safety Analysis Report 

PSR Preliminary Safety Report 

QA Quality Assurance 

REP Radioactive Substances Regulation – Environmental Principles 

RP Requesting Party 

RSR Radioactive Substances Regulation 

SA Severe Accident 

SAPs Safety Assessment Principles 

SSCs Structures, Systems and Components 

TAG Technical Assessment Guide 

TOR  The Tolerability of Risk from Nuclear Power Stations 

UK HPR1000 The UK Version of the Hua-long Pressurized Reactor 

WENRA Western European Nuclear Regulators Association 
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20.2 Introduction 

This chapter describes the Management System and Quality Assurance (MSQA) 

arrangements that will be put in place for the delivery of the UK Version of Hua-long 

Pressurized Reactor (UK HPR1000) Generic Design Assessment (GDA) project. It 

supports the following high level objective from chapter 1 - the UK HPR1000 design will 

be developed in an evolutionary manner, using robust design processes, building on 

relevant good international practice, to achieve a strong safety and environmental 

performance.  

This chapter aims to demonstrate that the management system implemented for the 

production of safety and environmental documentation is appropriate and will meet UK 

regulatory expectations. The following shall be addressed in this chapter:  

· The Requesting Party (RP) has appropriate organisational arrangements in place 

to competently manage the UK HPR1000 GDA project (sub-chapter 20.3). 

· The RP has adequate Project Management Arrangements in place to manage the 

GDA Project (sub-chapter 20.4). 

· The RP’s arrangements for Safety Case and Design Management are adequate and 

appropriate (sub-chapter 20.5). 

· The Designer (China General Nuclear Power Corporation (CGN)) is a Competent 

Design Organisation with appropriate management systems in place to control the 

systematic development of the Hua-long Pressurized Reactor under construction 

at Fangchenggang nuclear power plant unit 3 (HPR1000 (FCG3)) design for the 

reference plant Fangchenggang Nuclear Power Plant Unit3 (FCG Unit 3) 

(sub-chapter 20.6). 

This chapter links to chapter 4, which discusses the following: 

· The safety and design principles to be used during the design development. 

· The codes and standards to be used during the design process. 

· The classification of Structures, Systems and Components (SSCs), which are 

categorised based on their significance with regard to safety. 

· Qualification procedures to confirm that SSC will perform their allotted safety 

function(s) in all normal operational, fault and accident conditions identified in 

the safety case, and for the duration of their operational lives. 

This chapter also links with chapter 12, where fault analysis is briefly discussed in 

sub-chapter 20.5. 

The Pre-Construction Safety Report (PCSR) will provide a more detailed description of 

the Management System and Quality Assurance (MSQA) and Safety Case Management 

Processes that will be applied during the later phases of the UK HPR1000 project. 

20.3 Requesting Party Arrangements 

This sub-chapter describes the RP’s organisational arrangements for the management of 

the UK HPR1000 GDA project. 

20.3.1 Requesting Party Ownership and High Level Organisation 

The Requesting Parties for the purposes of the UK HPR1000 GDA process shall be 

constituted jointly by China General Nuclear Power Corporation (CGN), Éléctricitéde 

France S.A. (EDF S.A.) and General Nuclear International Ltd (GNI). GNI is the UK 
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registered subsidiary of CGN which at this point in time is owned by CGN. General 

Nuclear System Ltd (GNS) is appointed by these shareholders to discharge decisions in 

respect of the GDA business including matters which are the responsibility of the RPs. 

GNS will be supported by two key agreements: 

· Secondment of staff from CGN and EDF into GNS to manage the GDA project. 

· Service agreement with CGN and EDF to support delivery of work required for 

GDA. 

In GNS, the board of directors comprising representation at a senior level from the RP 

organisations will be supported by the GNS Executive Committee, comprising the 

Managing Director, GDA Officer, Chief Technical Officer (CTO) and Commercial 

Manager. The following teams report to the GNS Executive Committee:  

· Project Management Team: A number of Project Correspondents (PCs), 

responsible for the technical delivery of GDA.  The team will also be the 

technical interface with the UK regulators.  

· Infrastructure Team: The programme infrastructure, including the Quality 

Management Systems, the management of human resources, logistics, 

documentation management and the interface with external stakeholders including 

the public and UK regulators, will be established by the Infrastructure Team. 

Formal communication with the UK Regulators’ Joint Programme Office (JPO) 

will also be arranged through the Infrastructure Team.  

· Commercial Team: A commercial team will be established to manage all 

contractual arrangements, procurement activities and maintain financial control.  

Additional roles, and support to these functions may develop and expand through the 

course of the GDA process. Accordingly, company processes will be in place to 

implement proper management of change within the organisation. GNS will be supported 

by their primary organisations namely CGN and by EDF: 

· CGN will be the ‘designer’, responsible for undertaking technical aspects of the 

design and adaptation of the Hua-long technology into the UK HPR1000 whilst 

considering UK context.  

· EDF will provide technical expertise to support the UK HPR1000 project. This 

includes reviewing technical documentation, providing operating plant experience 

in France and the UK, as well as the knowledge of international good practice 

applied to existing nuclear fleet and in past GDA project (i.e. UK EPR). 

· Production of Safety and Environmental GDA submissions will primarily be 

performed by CGN with support from EDF. In instances where the UK context is 

particularly relevant (i.e. Security Submission), wider collaborative effort will be 

required. 

· Where appropriate, GNS will be supported by third party contract partners, based 

on their technical competencies relevant to the project. 

In addition, GNS has a Technical Committee, which will be chaired by GNS Chief 

Technical Officer, and will comprise technical specialists across the range of systems and 

disciplines. The Technical Committee will, under its defined Terms of Reference, provide 

technical recommendations to the Executive Committee. It will also provide technical 

guidance to Project Correspondents, and liaise with the regulators and with CGN on high 

level technical matters.  
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20.3.2 GNS MSQA 

The GNS MSQA Arrangements are intended to ensure that the production and 

management of the UK HPR1000 design and safety, security and environmental 

documentation are robust and will meet UK regulatory expectations.  

The MSQA Arrangements put in place in GNS will be subjected to review and audit to 

ensure they are compliant with the principles of a suitable standard such as IAEA GSR 

Part 2 or ISO9001, as well as the guidance provided by Regulators (References [1] and 

[2])and International Institutions (Reference [3]). 

Four tiers of documentation are anticipated to be required through the development of the 

GDA submissions. These tiers of documents are shown in F-20.3-1.  

 

F-20.3-1: Document Structure for GDA Submissions 

The Quality Management system allows for a graded approach to verification and 

approval if required, with different levels of scrutiny and review for the lower level 

documentation, in comparison with the higher level documentation. 

20.3.2.1 GNS Quality Manual and Arrangements 

GNS has in place its Quality Management Manual to govern the preliminary activities of 

the GDA process (Reference [4]). The GDA Project Management Arrangements will 

continue to be developed through the course of the GDA project and Reference [4] will 

be updated accordingly. The Quality Management System will mature in line with the 

principles set in Reference [2], which cover the following areas: 

· There should be clear ownership and leadership. 

· The systems should be integrated, focused and optimised. 

· The systems should be effective. 

· The systems should be visible, accessible and used. 
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Broadly aligned with the requirements of Reference [2], the current Quality Management 

Manual (Reference [4]) contains the following: 

· The role and function of GNS. 

· A description of the Quality Management System adopted by GNS. 

· Management responsibility and principles. 

· Resource and competency management. 

· Procurement and product realisation processes. 

· Internal review and analysis to ensure effectiveness and improvement in the 

management systems. 

The Infrastructure Team will ensure that the expectations set down in the GNS Quality 

Management Manual are adequately met by the GNS management system arrangements 

and these are continually maintained and improved as appropriate. 

The Quality Management System will include a hierarchy of documents, outlined in 

F-20.3-2 below. The higher level policies will require approval from the GNS Board. The 

Procedures will require approval from the GNS Executive Committee. The Work 

Instructions will require approval from an appropriate GNS PC. 

 

 

F-20.3-2: The hierarchy of documents in the Quality Management System 

20.3.2.2 Leadership 

The GNS Executive Committee will be accountable to the GNS board for the 

performance of the project. Metrics to measure performance will reflect the quality and 

effectiveness of the Quality Management System implemented. A strong commitment to 

achieve project deliverables of the right quality and to time and budget will be reinforced 

by the GNS Board members. 

The guiding principle stated in Reference [4] is for GNS, and therefore the GDA project, 

to: 
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‘Give priority to safety and quality, continue to improve, and strive for excellence.’  

This principle will be incorporated into all GNS material, and into the accountability 

relationships within the organisation. 

The GNS Executive Committee will demonstrate leadership for safety and a commitment 

to safety by adopting the following (Reference [1] MS.1): 

· Establishing the policies, strategies, plans, goals and standards for safety and 

ensuring that they are delivered throughout the organisation. 

· Providing direction, governance and oversight to establish and foster a positive 

safety culture. 

· Demonstrating a visible commitment to safety through their activities. 

· Recognising and resolving conflict between safety and other 

business/organisational goals. 

· Ensuring that management of safety is participative, actively drawing on the 

knowledge and experience of all staff. 

· Ensuring that any reward systems promote the identification and management of 

risk, encourage safe behaviors and discourage unsafe behaviors or complacency. 

· Understanding that apparent past success is no guarantee of future success and 

those fresh perspectives on ways to enhance safety should be sought and acted 

upon. 

· Monitoring and regularly reviewing safety performance and culture. 

These principles will be reinforced by the GNS Board, who will have oversight of the 

activities of GNS. 

20.3.2.3 Organisational Capability 

GNS is formed from CGN and EDF, two competent, international utility companies with 

a strong nuclear safety culture and capability.  

The RPs will ensure that the core competencies required are vested within GNS seconded 

staff. For the GDA project, GNS will have competence arrangements in place to ensure 

that all personnel, including third-party contract partners, are suitably qualified and 

experienced to carry out their roles in the GDA project. For major GDA submissions, 

these arrangements are to ensure the personnel developing, reviewing, verifying and 

approving have the appropriate technical competence and experience commensurate with 

the responsibility.  

20.3.2.4 Decision Making 

The GNS Executive Committee, supported by the GNS Board, will ensure that decisions 

made at all levels of the organisation affecting safety should be informed, rational, 

objective, transparent and prudent (Reference [1] MS.3).  

Decision making will be undertaken in a manner to prioritise safety (nuclear and 

conventional), security and environmental protection over other business goals, with the 

chief advocate being the GNS Chief Technical Officer. Active challenge will be part of 

the decision making process, with a questioning attitude cultivated and promoted 

amongst the team. Where significant decisions are being made, one of the team will be 

specifically requested to be the ‘voice of challenge’, to initiate and encourage a challenge. 
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This does not prevent others from making a challenge, it is intended to ensure that a 

challenge is raised, heard, and suitably respected. 

Decisions made will be recorded, endorsed, and cascaded appropriately through the 

organisation.  

20.3.2.5 Learning 

Throughout the GDA process, there will be appropriate arrangements in place to apply 

learning from CGN's experience in the construction and operation of the predecessor 

reactor designs and from external sources, where this is relevant and appropriate to the 

UK HPR1000 project. Arrangements will be set up to learn from the relevant aspects of 

manufacture, construction and commissioning of Fangchenggang Nuclear Power Plant 

Unit3 (FCG Unit3) that will inform the UK HPR1000 project throughout GDA. 

Therefore, GNS will develop an approach to promote organizational learning, where 

operating experience is sought from the various sources available: 

· Feedback from the design, construction and operation of Pressurized Water 

Reactors (PWRs) in China. 

· Operating Experience from new build and operating nuclear power plants 

worldwide. 

· Operating Experience from UK EPR, where similar issues have been encountered. 

· Operating Experience from other GDA projects (e.g. AP1000, UK ABWR). 

A method for documenting organisational learning within GNS will be developed, and 

lessons learned will be shared through both face-to-face and written briefings. Issues 

arising will be routinely monitored by the Executive Committee, and, where appropriate, 

training will be provided to address the identified requirements.  

20.3.2.6 Audits and Self-Assessments 

GNS will have audit arrangements in place to evaluate the appropriateness and 

effectiveness of its own Quality Management System as well as those within the 

organisations that shall support GNS in the delivery of GDA. 

Regular self-assessments will also be carried out in promoting continuous improvement, 

establishing and maintaining efficient performance in the organisation.  

Within GNS, self-assessment and audits will be targeted towards areas of highest 

significance in terms of safety, security and environment. Taking on good practice, these 

activities shall be planned early in each GDA Step so as to enable adequate time for any 

necessary corrective action. 

GNS, through the course of GDA, will maintain Project and Technical Risk Registers 

established under its project arrangements. These risks shall be appropriately managed, 

commensurate with their significance and impact. As such, the level of rigor of the audits 

and/or self-assessments shall be targeted and risk-informed. 

20.3.3 GDA Supporting Organisations’ MSQA 

GNS will primarily be supported by CGN and EDF. The management arrangements for 

UK HPR1000 will integrate the respective management systems. 

20.3.3.1 CGN Quality Assurance and Management Arrangements 

CGN will be responsible for: 

· Undertaking technical aspects of the design and adaptation of the Hua-long 
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technology into the UK HPR1000. 

· Production of Safety and Environmental GDA submissions. 

Quality assurance of the work undertaken by CGN in support of GDA is controlled by a 

company specific programme (Reference [5]). Reference [5] stipulates the organisational 

structure, responsibilities, permissions and contact channels of key personnel of different 

departments, as well as basic principles and requirements of document and record control, 

design process control, product trial-manufacture, software development control, 

procurement control, non-conformance control, corrective actions, audit involved in 

design activities of the UK HPR1000 GDA project.  

CGN’s Quality Assurance Programme (Reference [5]) will also utilise CGN document 

control procedures to implement full-process control of document coding, drafting, 

reviewing, approving, releasing, distributing and changing related to the GDA project. 

The purpose is to prevent misuse of invalid or obsolete documents, ensure appropriate, 

adequate and effective documents, and also ensure that the submitted documents are valid 

and correct. 

The CGN Quality Assurance Programme stipulates the approach to the record keeping, 

including the preparation, collection, marking, indexing, lookup, storage, custody, storage 

life, archiving and handling of records related to the GDA project. 

20.3.3.2 EDF Quality Assurance and Management Arrangements 

EDF will provide technical expertise to support the UK HPR1000 GDA project. 

Contribution to the main GDA submissions (i.e. safety, security, environmental), 

particularly regarding UK context, will form the main part of EDF’s role. As such, EDF 

will similarly have in place MSQA arrangements to support this project. 

Quality assurance of the work delivered by EDF on behalf of GNS is governed by an 

EDF Group Organisation set up specifically for the UK HPR1000 GDA project. This is 

headed by an EDF Coordination Manager who is accountable for the timely delivery of 

work to the right budget and quality. As the EDF Group is comprised of EDF S.A. and 

EDF Energy, the entities shall apply their own Quality Assurance arrangements that are 

considered to be acceptable to GNS and appropriate for the UK HPR1000 GDA. The size 

and structure of the organisation shall adapt to the demands of the GDA project. Further 

details can be found in the Quality Management Plan (Reference [6]). For the production 

of the Preliminary Safety Report, EDF has detailed its arrangements and approach to 

manage their delivery of technical work, and which will be demonstrably acceptable to 

GNS. 

20.3.4 Conclusions 

This sub-chapter has presented the arrangements for the RPs, and has shown: 

· The Management Systems and Quality Assurance arrangements are presented in 

Reference [4]. The senior management with the RP organisations is responsible 

for the management system and gives the ultimate priority to nuclear safety, 

conventional safety and the protection of the environment.  

· The management system is integrated, focused and optimised. The management 

system supports the objectives of the GNS organisation. Through GDA the 

management system will be updated, and will remain visible, accessible and used 

by all parties. 

· The leadership will facilitate a strong safety culture, and will oversee safety 

performance. 
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· The organisation will grow, and its capability will develop over the course of 

GDA. 

· Decision-making will be undertaken, and recorded to reinforce the strong safety 

culture. 

· RPs will encourage a culture of formal and informal challenge of the design, and 

processes to achieve continuous improvements. 

· RPs will develop and implement a process for organisational learning. 

· RPs will undertake a programme of internal audits on their own (and the support 

organisations) quality arrangements. 

20.4 GDA Project Management 

This sub-chapter addresses Requesting Party’s Project Management Arrangements for the 

GDA Project. 

20.4.1 GDA Project Management Arrangements 

The fundamentals of the Project Management Arrangements are discussed in the RP’s 

Arrangements in sub-chapter 20.3. The more detailed aspects of project management are 

discussed in this sub-chapter. Following completion of Step 1, it is intended that the 

arrangements be subjected to internal and external audit to ensure compliance with the 

principles of a suitable standard such as IAEA GSR Part 2 or ISO9001. 

20.4.1.1  Document Control Arrangements 

Document control arrangements will be in place to ensure all major GDA submissions are 

appropriately developed, checked, reviewed and approved. GNS will review the quality 

and output of the work to ensure that the deliverables are in compliance with the 

technical specifications and that they meet their intended purpose. These activities will be 

carried out to ensure submissions are fit for purpose prior to submission to the UK 

regulators. 

Similar arrangements will be in place to respond to UK regulatory queries (i.e. 

Regulatory Queries, Regulatory Observations and Regulatory Issues) via the JPO. 

20.4.1.2  Competence Arrangements 

As mentioned in sub-chapter 20.3, competence arrangements will be in place to ensure 

personnel including GNS staff and contractors are competent in their roles with records 

to demonstrate competence and experience commensurate with the responsibility of the 

assigned tasks. 

20.4.1.3  Interface between Design, Safety, Security & Environmental Protection 

The project arrangements recognize the inter-relationship between design changes, and 

the project objectives (nuclear safety, security, conventional safety and environmental 

protection). It is understood that changes to benefit one of these may result in disbenefits 

in others. Therefore, integral to the design change process, discussed in sub-chapter 

20.4.2, is an investigation of the possible negative impact on other systems or aims. In 

addition, incorporated into the process is a review of the design by a panel that represents 

expertise across a broad selection of systems and disciplines. 

The interface will be managed by ensuring that the safety case and design requirements 

are suitably logged, which will be a register of inputs/requirements from various sources 

(see F-20.4-1). Any change to a system, sub-system or area of the safety case will be 
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cross-checked with the identified requirements. It is anticipated that in this GDA project, 

such arrangements will only be necessary for the procurement of professional services. 

 

F-20.4-1 Management of Design Requirements 

20.4.1.4  Control of Procurement 

The procurement arrangements of the GDA project include provision for technical 

activities and eventual technical support. Procurement control, including evaluation and 

selection of the supplier, procurement document preparation and acceptance, will be 

implemented based on the Quality Management Manual (Reference [4]). 

20.4.1.5  Control of Non-Conformances 

The GDA project will have in place governance arrangements to report, manage and 

rectify non-conformances during procurement of goods and services. These arrangements 

will stipulate the means of controlling and handling sub-standard goods and services to 

prevent inappropriate usage and reduce the likelihood of latent error. The interface will be 

managed by ensuring that there is a robust governance arrangement in place to ensure 

that the safety case and design requirements are logged, tracked and satisfactorily 

complied with. 

20.4.2 Management and Control of the Design Reference  

The UK HPR1000 GDA Project will follow the Quality Assurance arrangements to 

control processes, such as design planning, design input, design analysis, design 

interfaces, design reviews, design verification, and design output, to fully demonstrate 

related criteria, rules and standards in design and ensure that the design reaches required 

quality. 

FCG Unit3 is the reference plant for the UK HPR1000 GDA project. The GDA Reference 

Design will incorporate operating experience gained during the construction of FCG 

Unit3. The key stages are as follows: 
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· HPR1000 (FCG3), the Hua-long Pressurised Reactor technology, is being further 

developed to suit the requirements in the UK.  

· HPR1000 (FCG3) is the initial design basis (described in the Preliminary Safety 

Report (PSR)).  

· UK HPR1000 describes the design, currently under development to be suited to 

be built and operated in the UK. 

It is intended that the GDA Design Reference be frozen later when the Design Reference 

Point has been established. A comprehensive document list of all documents that describe 

the design reference will be prepared. This includes documents for assessment which are 

recorded in the Master Document Submission List (MDSL). 

The design change process as outlined above will continue to be used, while recognizing 

that any change to the design of the plant (or associated systems) will be required to be 

reflected into the generic PCSR and Pre-Construction Environment Report (PCER). The 

principles of configuration management set out in IAEA-TECDOC 1335 (Reference [7]) 

will be adopted, to ensure configuration between the design and all supporting 

documentation. Technical Document Configuration Control shall be in place to ensure 

key submissions are always maintained to be consistent with the Design Reference, as 

well as, any associated design changes made through the course of GDA. It is also 

recognised that the Design Reference and GDA Scope are intrinsically linked and also 

influences future work scope for the Site Licensing Phase. Hence, appropriate interface 

arrangements between the GDA and Site Licensing projects will also be established. 

20.4.3 Management of the MDSL 

A Master Document Submission List (MDSL) will be maintained to record 

documentation submitted to the UK regulator, and the accompanying correspondence. 

The key elements within the MDSL are: 

· Document identifiers (title, reference number, issue reference). 

· Approval Status (Quality Assurance (QA) grade, approval status). 

· Relationship within the document structure (Level, and identification of chapter 

or document that the submission supports). 

· Correspondence records (the person authorizing the release, the release date and 

the means of release). 

Through the GNS Infrastructure Team, appropriate arrangements will be in place to 

manage the MDSL and distribution to the UK regulator. 

20.4.4 Interface Arrangements with the ONR and EA 

The JPO is the UK regulators’ primary point of contact for all formal communications 

during GDA. GDA Interface Arrangements will be agreed and be in place to enable the 

UK regulators and GNS to receive and log all formal regulatory communication related 

to GDA. An official repository cataloguing formal communication and information 

related to GDA will also be established.  

A GNS Front Office will be established to be the formal interface with the JPO to manage 

effective communications under these arrangements.  

20.4.5 Conclusions 

This sub-chapter illustrates that there will be adequate project management arrangements 
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put in place to manage the UK HPR1000 GDA project. 

20.5 Safety Case Management 

The safety case is the term used for the combined substantiation that the fundamental 

objective has been met. The fundamental objective is set out in chapter 1: The Generic 

UK HPR1000 could be constructed, operated and decommissioned in the UK on a site 

bounded by the generic site envelope in a way that is safe, secure and that protects people 

and the environment. 

This sub-chapter presents an overview of the systematic approach that will be applied to 

develop the safety case for UK HPR1000. In addition, an overview of design 

optimisation through the appropriate application of As Low As Reasonably Practicable 

(ALARP) and Best Available Technique (BAT) principles is also presented. 

20.5.1  Overview of GDA Submission Management 

GNS has jointly developed a top-tier document production strategy for the UK HPR1000 

GDA Project, with particular focus on the PSR submission. The main objective of 

producing the PSR is to outline the major objectives of UK HPR1000 design, covering 

safety, environmental protection and security. The PSR outlines the design principles and 

the main design features of the HPR1000 (FCG3) design identifying potential gaps 

between the reference plant design and UK requirements. 

The PSR sets out at a high level, the fundamental overview of the safety, environment 

and security objectives for the proposed nuclear reactor design. It is a pre-requisite for the 

Office for Nuclear Regulation (ONR) and Environment Agency (EA) regulatory bodies 

prior to Step 2 GDA. The PSR also sets the initial structure of the PCSR, PCER and 

Generic Security Report (GSR) which, through Steps 3 and 4 of the GDA process, will 

provide further evidence to test and evaluate the adequacy of the stated objectives. In 

some instances, these may need to be re-assessed or amended accordingly at later stages 

of the project.  

These major GDA submissions will be assessed by the UK regulators against a set of 

guiding principles (Safety Assessment Principles (SAPs) and Regulatory Environment 

Principles (REPs)). It is therefore essential that the foundation laid by the PSR facilitates 

the ease of regulatory assessment throughout the GDA process.  

As outlined in chapter 1, CGN is responsible for producing the PSR chapters subject to 

CGN’s QA arrangements (Reference [5]). EDF will undertake a technical review subject 

to EDF’s QA Procedures.  

Similarly for the PCSR, PCER and GSR, a set of guiding safety and design principles are 

applied. These are laid out in chapter 4. The safety analysis for HPR1000 (FCG3) is to be 

developed into a safety case for the UK HPR1000, according to the following key stages: 

a) Safety principles and general requirements 

1) Clarify the safety requirements in the UK context. 

2) Adapt the safety principles and general requirements of HPR1000 (FCG3) to be 

UK compliant. 

b) Safety Analysis : Systematic review of design and system of operation 

1) Identify fault and hazards that can cause a plant fault or be a consequence to a 

plant fault for assessment. 

2) Establish set of Design Basis Conditions (DBCs) based on: 



UK HPR1000 

GDA 

Preliminary Safety Report Chapter 20 

MSQA and Safety Case Management 

UK Protective Marking: 

Not Protectively Marked 

Rev: 000 Page: 19 / 32 
 

UK Protective Marking: Not Protectively Marked 

- Normal operation (DBC-1). 

- Anticipated Operational Occurrences (DBC-2). 

- Infrequent Faults (DBC-3). 

- Limiting Accidents (DBC-4). 

3) Establish set of Design Extent Conditions (DECs) and Severe Accidents (SAs). 

4) Identify need for accident management or emergency procedures. 

5) Identify claimed lines of protection against faults and hazards. 

c) Design Requirement & Assess for Adequacy 

1) Safety Classification. 

2) Assignment of SSCs to Safety Classes. 

3) Finalise classification with adjustment. 

d) Gap analysis on the design requirements 

Once safety classifications are completed, engineering design rules are to be established. 

These are relevant national or international codes, standards and proven engineering 

practices that should be applied, as appropriate, to the design of SSCs to meet the 

applicable design requirements. 

e) Identify options for design changes to resolve gaps 

By identifying options for gap resolution, the potential solutions will be determined to 

meet the UK recognised good practices.  Options will include but not be limited to 

design change, improved qualification/substantiation, further safety analysis, or a 

combination of these. 

f) Analyse options, close gaps and select the design option 

This stage essentially forms the ALARP/BAT optioneering and decision making process 

to ensure that the most reasonably practicable solution is selected such that risks are 

demonstrably ALARP, and that the environmental protection reflects the Best Available 

Technique. 

g) Implement the identified option 

Dependent on the decision above, this stage could include going through the formal 

design change process to update the plant design, undertake more testing, enhance safety 

analysis and/or substantiation, or do nothing (if this is the appropriate decision and can be 

justified). 

Further information on the approach to develop the design basis assessment and the fault 

schedule is presented in chapter 12 of the PSR. Chapter 14 provides further information 

on the PSA methodology to be adopted to quantify the risks from different fault 

sequences. 

Appropriate arrangements will be in place to ensure that a formal design and safety 

submission change management process is implemented when these later submissions are 

required for GDA. In doing so, GNS will ensure that the safety, design and environmental 

principles are satisfactorily addressed. In areas where potentially feasible measures can 

be implemented to reduce risks and minimize the impact on the environment, ALARP 

and BAT principles will be applied appropriately as part of the systematic approach to 

justify the design change.  
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20.5.2  Approach to Design Optimisation  

Throughout the design development of the UK HPR1000, the design will be subjected to 

review and challenge. The purpose of the review and challenge, and any resulting design 

modifications is to reach the optimal position of lowest risk to people and the 

environment, and highest benefit of the construction and operation of the UK HPR1000. 

The framework for optimisation in the UK is principally ALARP (for nuclear safety) and 

BAT (for environmental protection). The ALARP and BAT techniques are discussed 

below, and these will be used to support the design development process in order to 

demonstrate that, through the process of GDA, the UK HPR1000 has reached an optimal 

design.  

Although the ALARP process and the BAT process are distinguished, an integral 

approach shall be applied in term of the decision-making for the design modifications. 

Moreover, the collective issues of nuclear safety, conventional/fire safety, environmental 

protection and security should be considered collectively as the design is optimised, 

ensuring that the resulting UK HPR1000 is a balanced design, taking into account 

through-life issues (e.g. constructability, operability, maintainability and 

decommissioning). 

20.5.2.1 ALARP Process 

According to ONR’s SAPs (Reference [1]) and Technical Assessment Guide (TAG) 

(Reference [8]), ALARP is an equivalent expression for the UK legal duty to reduce risks 

‘so far as is reasonably practicable’. ALARP requires that all measures to reduce risk are 

taken, where doing so is reasonable. It is to minimize the quantum of risk with the 

sacrifice in terms of cost, effort and time until it becomes disproportionate. The RPs is 

expected to demonstrate that no further ‘reasonably practicable’ improvements to reduce 

risks. 

In most cases this is not done through an explicit comparison of costs and benefits, but 

rather by applying established relevant good practice, in particular the sound codes and 

standards. The development of relevant good practice includes ALARP considerations so 

in many cases meeting them is sufficient. In other cases, either where the relevant good 

practice are less evident or not fully applicable, measures should be implemented to the 

point where the costs of any additional measures (in terms of money, time or trouble – the 

sacrifice) would be grossly disproportionate to the further risk reduction that would be 
achieved (the safety benefit). 

According to the HSE guidance on Tolerability of Risk (TOR) from Nuclear Power 

Stations (Reference [9]), the F-20.5-1 illustrates the ALARP requirements. Above a 

certain level, a risk is regarded as intolerable and cannot be justified in any ordinary 

circumstances. Below such levels, the risks are tolerable provided that the associated 

risks have been made ALARP. The lower limit of the 'broadly acceptable' region is set by 

the point at which the risk becomes truly negligible in comparison with other risks that 
the individual or society generally accepts.  

The intended ALARP demonstration strategy comprises 3 steps: 

· Holistic approach on the overall design; 

· Specific approach on certain topic areas; 

· Continue iteration. 

In terms of the holistic approach, the evolution of Hua-long Pressurized Reactor 
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(HPR1000) shall be reviewed with the consideration of the international experience 

feedback. 

Chapter 2 provides a summary of how the continual improvement and optimisation 

principle has influenced the development of the HPR1000 technology. A summary is 

provided here: 

· The western-designed 1000MWe PWR technology has been introduced in China 

since 1980s.  

· Based on this mature design, an improved version, with significant technical 

modifications, the CPR1000 becomes a dominant technology for units currently 

under construction and in operation in China.  

· CPR1000+ is an improved version of CPR1000, which was developed on the 

basis of CPR1000 with the consideration of feedback from the similar units. 

· ACPR1000 was formed after Fukushima accident, which considered 

post-Fukushima modifications and extra significant modifications. Examples 

include Yangjiang Units 5&6 and Hongyanhe Units 5&6. 

· The development of the HPR1000 design considered proven design options 

derived from CPR1000 and ACPR1000. 

· Good practices from sources both international and domestic were incorporated. 

For the former, these include International Atomic Energy Agency (IAEA) safety 

standards, Nuclear Regulation Commission (NRC) policies and statement, 

Western European Nuclear Regulators Association (WENRA) and the French 

Association for Design, Construction and In-Service Inspection Rules for Nuclear 

Steam Supply System Components (AFCEN) codes and standards. 

Design development of HPR1000 was performed by technical specialists from relevant 

disciplines with appropriate scrutiny and governance. The principle of continual 

improvement and risk reduction has been applied through the design development of the 

HPR1000 technology.  

In terms of the specific approach to be applied to certain topic areas, during development 

of the design from HPR1000 (FCG3) to the UK HPR1000, ALARP principles will be 

applied when the following are considered: 

a) Relevant Good Practice: This is a fundamental requirement where methods or 

solutions, proven to be effective at other plants, are identified and considered when 

demonstrating that the UK HPR1000 design can meet UK requirements. For example, 

codes and standards used in the UK HPR1000 design will be listed and be justified to 

allow UK regulators to confirm that the appropriate guidance has been applied in the 

design process. 

b) Optioneering: Development of ideas, new and existing, to reduce the risks, and 

optimise the design. 

c) Justification for design changes and options: to provide the rationale of the design 

options considered and provide justification as to why other options are judged to be 

not reasonably practicable.  

d) Probabilistic Safety Assessment: risk assessments will be implemented to identify 

potential engineering and/or operational improvements and confirm numerical levels 

of safety.  
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e) Continue iteration is necessary to be performed at certain stage in order to review the 

safety level of the design. 

The ALARP process should be documented to demonstrate the optioneering and 

decision-making process, in order to have the sufficient traceability. 

 

F-20.5-1 Levels of risk and ALARP 

20.5.2.2 BAT Process 

According to EA’s Process and Information Document for Generic Assessment of 

Candidate Nuclear Power Plant Designs (P&ID) (Reference [10]) and the other European 

Atomic Energy Community (EURATOM) directive, UK legislation and UK government 

guidance, the Requesting Party is required to establish methodologies for identifying 

BAT and ensuring their use in the design. In broad terms, ‘Best Available Technique’ 

means the latest stage of development of processes, facilities or methods of operation 

which is practical and suitable to limit waste arisings and disposals. Techniques include 

‘both the technology used and the way in which the installation is designed, built, 

maintained, operated and dismantled’. 

20.5.2.2.1 Objectives of BAT application 

Based on the requirements of the Government’s Radioactive Substances Regulation (RSR) 

guidance, operators use BAT in order to: 

· Prevent the unnecessary creation of wastes or discharges. 

· Minimise waste generation. 

· Minimise the radiological impact of discharges on people and the environment.  

20.5.2.2.2 BAT scope 

The use of BAT applies at all stages in the lifetime of a facility, from design, through 

construction and operation to decommissioning and site restoration, and to the many 

different activities which comprise its management, operation and maintenance.  

For the BAT application, all matters which bear on the management of the generation and 

disposal of radioactive waste and non-radioactive waste should be considered. 
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BAT is applicable to normal operation. Normal operation includes the operational 

fluctuations, trends and events that are expected to occur over the lifetime of the facility, 

such as start-up, shutdown, maintenance, testing etc. It does not include increased 

discharges arising from other events, inconsistent with the use of BAT, such as accidents, 

inadequate maintenance, and inadequate operation. 

20.5.2.2.3 Guiding principles for BAT demonstration 

All activities must comply with the legal framework of justification, optimisation and 

limitation. In order to identify BAT, there are a number of principles which may influence 

studies. On a case by case basis, the relative importance of the factors may vary. The 

following list is neither prescriptive nor exhaustive, but provides indications of factors 

which may be taken into account: 

a)  Sustainable development 

The UK Strategy on Radioactive Discharges requires, amongst other considerations, 

reference to sustainable development, meeting ‘the needs of the present without 

compromising the ability of future generations to meet their own needs’. The 

demonstration of sustainability requires an analysis of the environmental, social and 

economic impacts when making decisions about the way to implement policy objectives. 

b)  Waste hierarchy and waste form 

Adoption of the waste hierarchy is embedded in UK policy for the management of solid, 

liquid or gaseous radioactive wastes. The waste hierarchy means: 

· Not creating waste where practicable. 

· Reducing waste arisings by activity, mass or volume to a minimum through the 

design and operation of processes and equipment, including effective waste 

characterisation, sorting and segregation, volume reduction and removal of 

surface contamination. 

· Minimising quantities of waste requiring disposal through decay storage, re-use, 

recycling or incineration (including recovery of energy from waste schemes). 

c)  The precautionary principle 

The basis of the precautionary principle is that, "where there are threats of serious or 

irreversible damage, lack of full scientific certainty shall not be used as a reason for 

postponing cost-effective measures to prevent environmental degradation." 

d)  The proximity principle 

The proximity principle requires that waste is managed or disposed of as close as possible 

to the point of generation, reducing pollution from transportation. This principle is 

closely related to 'self-sufficiency' taken from the Framework Directive on Waste. This 

requires Member States to take appropriate measures to provide an integrated network of 

disposal installations adequate to enable the European Union to become self-sufficient in 

waste treatment and disposal. 

e)  Proportionality 

The concept of proportionality is that the level of effort or cost expended to resolve an 

issue, and subsequently to record the selection process, should be linked to the scale of 

the challenge (e.g. public exposure to radiation), the range of options available to resolve 

the issue and the extent to which precedent and established good practice can be used to 

assist in the decision making process. Consequently the demonstration of optimisation 



UK HPR1000 

GDA 

Preliminary Safety Report Chapter 20 

MSQA and Safety Case Management 

UK Protective Marking: 

Not Protectively Marked 

Rev: 000 Page: 24 / 32 
 

UK Protective Marking: Not Protectively Marked 

can vary from a detailed study involving options assessment, selection and minimisation 

for a complex operation with no established good practice, to a short description of 

operation in accordance with recognised standards and guidance for a less complex 

operation or one with well-established good practice. 

There is no lower threshold, in terms of dose to the public, at which the techniques in 

place can be presumed or assumed to be BAT, simply because of their resulting impact. 

Therefore, an operator can’t justify his facility as being BAT solely by referencing to the 

level of discharges or their impact.  

If any benefit or reduction in detriment, however small, can be achieved using little or no 

additional resources, then it should be secured. Conversely techniques may be rejected as 

BAT if the costs are grossly disproportionate to the environmental benefits. 

f)  Application of relevant good practice 

The Environment Agency’s guidance on Principles of Optimisation states that, in 

demonstrating BAT, the operator should have regard to the use of standards, guidance and 

relevant good practice. This applies to all aspects of operation, including matters such as 

sampling and monitoring, management systems, maintenance, record keeping etc. 

Sources of such guidance and good practice include: 

· Government Policy (e.g. UK Discharge Strategy). 

· Environment Agency Guidance (including joint guidance with the HSE/SEPA). 

· Codes of Practice. 

· Standards (whether international or national or trade). 

· Company standards/procedures. 

· Working practices, processes and techniques. 

Operators may seek to argue that the adoption and implementation of regulatory guidance 

and relevant good practice represents BAT without the need for more detailed 

consideration of options appraisal and optimisation. This approach is acceptable 

providing that the operator demonstrates that the guidance and good practice is relevant, 

up to date and fully applicable to the facility and circumstances in question. This forms 

part of a proportionate approach to applying and demonstrating BAT. 

20.5.2.2.4 Process for optimisation and the determination of BAT 

In all cases it is the responsibility of operators to demonstrate that they are using BAT to 

achieve an optimised outcome. EA expects an operator to determine BAT within the 

following decision-making process. 

a) Setting up the necessary management arrangements, including selecting the staff with 

appropriate experience and qualifications to be involved. 

b) Undertaking a proportionate and systematic determination of BAT. 

c) Recording and justifying the preferred outcome and other information pertinent to the 

decision-making processes. 

d) Implementing the preferred outcome, subject to any necessary regulatory approval. 

e) Keeping BAT under review. 

GNS will, in its arrangements, develop a systematic approach to BAT which will include 

the methodology to be applied, supported by appropriate guidance and assessment criteria. 
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The BAT methodology is developed and drawn upon for the analysis presented in 

chapters 23 and 26. 

20.5.2.3  Security 

A nominated Project Correspondent within the GNS organisation will ensure that the 

design development ensures that security aspects are duly considered and that the design 

is optimised to meet UK-specific security requirements. Preliminary details are available 

in chapter 27 of this PSR. 

20.5.2.4  Conventional Safety 

GNS will ensure that industrial safety aspects are duly considered and that the design is 

optimised to meet UK requirements in the context of conventional safety. Further details 

on the approach are provided in chapter 25 of this PSR. 

20.5.2.5  Safeguarding Nuclear Material 

The term ‘nuclear material’ is defined in UK legislation (summarized in Reference [11]), 

as any fissile material in the form of uranium metal, alloy or chemical compound, or of 

plutonium metal, alloy or chemical compound; or any other fissile material which may be 

prescribed by regulations made by the Secretary of State. 

Therefore nuclear material encompasses fuel, and other fissile material that may be used 

in the reactor operations, maintenance or inspections. A system will be put in place to 

ensure fuel, or any other nuclear material brought onto site is traceable and accounted for, 
in line with the requirements of Reference [11]. 

GNS will ensure that during design development, Nuclear Material Accountancy and 

Safeguards (NMAS) aspects are duly considered.  

20.5.3 Conclusions 

The ALARP process and BAT process will be two important tools to identify the areas 

where the design could be optimised. Both are essential factors to be considered for the 

modification process of the design. Once a safety issue or an environment issue emerges, 

the relevant options should be figured out to cope with the identified issue. The safety, 

environment and security aspects will be considered holistically in order to assess the 

potential design options. A conclusion of ALARP and BAT shall be made with the 

justification of the selected option and the reasoning for the discounted options. The 

auditable trial for the entire process of the design optimisation shall be documented, as 

part of the ALARP and the BAT demonstration. 

The arrangements for Safety Case Management and Optimisation are sufficiently robust 

for the production of the safety cases and associated documentation during the GDA 

project. 

20.6  Historical Development of HPR1000 (FCG3) 

The HPR1000 (FCG3) was developed by CGN. This sub-chapter outlines CGN’s 

arrangements for the development of the HPR1000 (FCG3), including MSQA and safety 

case arrangements. 

In addition, the regulatory regime in China is outlined, to demonstrate the high levels of 

scrutiny already given to HPR1000 (FCG3). 
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20.6.1 MSQA for HPR1000 (FCG3) Development 

20.6.1.1 Quality Manual and Arrangements 

An integrated Quality, Health & Safety, and Environmental Management System Manual 

(MP-218-001) (Reference [12]) has been developed in accordance with sound Chinese 

codes and standards. The key codes and standards that the management systems have 

been reviewed against are:  

· Quality Assurance Safety Regulations for the Nuclear Power Plant 

(HAF003-1991) (Reference [13]). 

· Quality Management System Requirement (GB/T19001-2016/ISO 9001:2015) 

(Reference [14]).  

· Occupational Health and Safety Management System (GB/T28001-2011/OHSAS 

18001:2007) (Reference [15]). 

· Environmental Management System Requirements & User Guide (GB/T 

24001-2016/ISO 14001:2015) (Reference [16]). 

The integrated manual addresses CGN's guidelines and objectives for quality, 

occupational health & safety, and environmental management. All the employees of the 

company have the obligation to follow and implement this manual. 

The design activities are carried out by following a series of established procedures 

which specify the work flow of the design process, such as work plan, design input to 

design output, design review, design verification, design validation and design changes.  

20.6.1.2 Leadership 

The management of CGN has established and declared the company’s principle ‘In the 

pursuit of excellence, safety first and quality foremost’. The leadership has committed 

that all the decisions relevant to nuclear safety should be decided by prioritising safety 

and quality. The managers of CGN not only follow the Quality Management System but 

also seek to continually make improvements to it. The management of CGN is 

responsible for promoting the safety culture within the enterprise.   

The Chief Engineers that lead the projects have displayed a high level of engineering 

competence, and the behavioural characteristics that exemplify the traits of a strong 

nuclear safety culture. 

20.6.1.3 Organisational Capability 

In order to ensure that staff acquire and maintain adequate professional competence, 

CGN has developed a comprehensive training system.  

Annual training is given to staff covering the importance of safeguarding nuclear safety 

in their work. 

To ensure that the individual members of staff are sufficiently competent for their role, 

CGN adopts a qualification system for staff, and provide support to their development. 

Accordingly, each member of staff who is involved in a design or safety-significant role 

is trained, assessed and authorised to perform prescribed professional activities.  

To ensure that staff of the project reach and maintain required professional proficiency, 

the Human Resource Department organises and formulates training plans and activities. 

The Design Management Branch of the Engineering Department carries out design 

personnel training, assessments, authorisation and personnel qualification management, 

and stores related records of personnel training, assessment materials, certificates and 
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other records. 

20.6.1.4 Decision Making 

The technical decision making is graded according to significance. Three levels of 

decision making exist: Discipline level, Department level and Project/Institute level. 

The decision making of Project/Institute level is conducted by the Chief Engineer 

Committee, with a conservative approach, for the FCG Unit3 project. The major 

technical issues of the projects, especially relative to the nuclear safety, are discussed and 

challenged within the Chief Engineer Committee meeting with the presence of the senior 

experts of different domains. The decision of this meeting is recorded as the Minutes of 

Meeting and archived in the documentation system. 

Less significant decisions are taken at Discipline level or Department level, and if 

necessary, submitted to the Chief Engineer responsible for the associated area for 

approval. 

20.6.1.5 Learning 

Safety culture has been promoted within CGN via a variety of training courses and daily 

activities. 

The Chief Engineers, as well as most of the designers work in a multiple-project mode so 

that the learning and experience from one project is transferred to another project of a 

similar nature. 

In addition, a computer-based experience feedback system has been established in order 

to collect and share the Operating Experience (OPEX) from various projects. As part of 

optioneering, or to ensure that wider issues are considered, a designer would use this 

platform to access the experience feedback from the different sites in the construction, 

commissioning or operational phases. 

20.6.2 Development of the PSAR for HPR1000 (FCG3)  

The HPR1000 (FCG3) design was designed in compliance with the Safety Regulations 

on Design of Nuclear Power Plant (HAF 102) (Reference [17]), which is a Regulation 

revised by the National Nuclear Safety Administration (NNSA) in 2004. It is supported 

by further guidelines issued by the NNSA and certain applicable International Atomic 

Energy Agency (IAEA) standards.  

Safety analyses consider the influence of internal and external hazards, so as to ensure 

appropriate preventative and mitigation measures are applied, as detailed in the NNSA 

guidance document ‘General Requirements for Protection against Internal and External 

Hazards’. In addition, postulated initiating events have been selected systematically, 

based on deterministic analysis, probabilistic analysis, or a combination of both. Events 

to be analysed have been selected according to their potential threat to the three 

fundamental safety functions: 

· Control of reactivity. 

· Removal of heat from the reactor and from the fuel store. 

· Confinement of radioactive material, shielding against radiation and control of 

planned radioactive releases, as well as limitation of accidental radioactive 

releases. 

Demonstration of the above is reported in the FCG Unit3 Preliminary Safety Analysis 

Report (PSAR) which has been produced in accordance with the following: 
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· RG1.70 Standard format and content of safety analysis reports for nuclear power 

plants (LWR version, 1978/11, 3rd version) as well as some of the requirements 

from Standard Review Plan for the review of Safety Analysis Reports.  

· Chapter 18 (Human Factors) is prepared in accordance with the requirements of 

NUREG-0711.  

The regulatory assessment undertaken on the PSAR is described in sub-chapter 20.6.3 

below. 

20.6.3 Licensing Process 

20.6.3.1 Role of NNSA 

Under the national law for nuclear and radiation safety in China, the NNSA is responsible 

for unified and independent regulation and management of nuclear and radiation safety 

throughout China. The NNSA is administered by the Ministry of Environmental 

Protection (MEP) but has operational independence. The NNSA is supported by several 

technical support organisations, among which Nuclear and Radiation Safety Canter (NSC) 

is the most important one. NSC is a non-profit institution affiliated to MEP which 

provides technical support for the regulation and administration of nuclear safety and 

radiation environment. 

The NNSA has wide-ranging responsibilities. In connection with the Licensing of the 

HPR1000 (FCG3) technology, it has the following main responsibilities: 

· Drafting and publishing Regulations, supporting Guidance and Safety Standards. 

· Reviewing and assessing the safety performance of nuclear facilities (including 

Nuclear Power Plant (NPP)) and the capability of operating organisations, to issue 

or revoke nuclear safety licences. 

20.6.3.2 The Licensing Process for the HPR1000 (FCG3) 

The general licensing process for Nuclear Power Plant in China is as follows (see 

F-20.6-1) ： 

· Siting and Project Feasibility Analysis phase. Generic Site Selection Safety 

Analysis Report and Environmental Impact Report (EIR) (siting phase) are 

prepared for assessment by NNSA (Phase 1).  

· Basic Design phase. PSAR and EIR are prepared for assessment by NNSA for 

First Concrete Date (FCD) (Phase 2).  

· Detailed Design phase. Final Safety Analysis Report (FSAR), EIR, and a number 

of other submissions will be prepared for assessment by the NNSA. Based on a 

satisfactory assessment of this documentation, NNSA will issue a First Core Load 

(FCL) permit (Phase 3). 

· As-built Phase. Following successful completion of active commissioning, NNSA 

will issue the Operating License (Phase 4).  

The Siting and Project Feasibility Analysis Phase as well as the Basic Design Phase have 

been successfully completed for FCG Unit3. 

During the Siting and Project Feasibility Analysis phase (Phase 1), CGN prepared the 

Generic Site Selection Report, Preliminary Feasibility Analysis Report and Project 

Recommendation Letter, as well as a number of topic reports and supporting 

documentation covering maritime occupation analysis, land occupation analysis etc. 
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These have been assessed by the Chinese authorities in order to achieve authorisation to 

commence the preliminary siting work. Based on satisfactory assessment of Phase 1, 

NNSA authorised the commencement of site preparation work.  

In the Basic Design Phase (phase 2), Fangchenggang Nuclear Power Company, (the 

licensee for Fangchenggang NPP Unit 3 and Unit 4, and a subsidiary of CGN) submitted 

the PSAR to NNSA in February 2015, as a part of Construction Permission Application. 

The NNSA undertook the assessment of the PSAR with the participation of experts from 

NSC and relevant academies and industries. In addition, four topic reports were prepared 

and assessed:  

· Validation of the tests and the applicability of the process. 

· Safety analysis of the Reactor Building. 

· Safety analysis of the active and passive systems. 

· The safety classification & categorisation. 

The NNSA began the assessment of the submitted PSAR as well as the four topic reports 

in March 2015. Through the assessment process, the majority of the regulatory queries 

have either been resolved or the resolution plans have been agreed. In accordance with 

the Chinese regulations, CGN has to resolve the final residual queries within a duration 

mutually agreed with the regulators in order to gain permission for First Fuel Loading for 

FCG Unit 3. The following licensing documents have also been assessed by the Chinese 

regulators for FCG Unit 3 project: 

· Fire Protection Design Report has been reviewed by National Energy 

Administration. 

· Occupational Safety Design Report and Occupational Health Design Report have 

been reviewed by State Administration of Work Safety. 

· Physical Protection Design Report has been reviewed by State Administration of 

Science, Technology and Industry for National Defence. 

Following satisfactory assessment of Phase 2, NNSA has also issued a Construction 

Permission. The Chinese authorities have since authorised CGN to commence civil 

construction of the FCG Unit 3. The FCD was declared in December 2015. 

20.6.4 Independent Assessments of HPR1000 

20.6.4.1 National Energy Administration Review 

The National Energy Administration (NEA) has undertaken a review of the HPR1000, in 

parallel with the NNSA. This review focused on fire and occupational safety, which is 

addressed in chapter 25 of this PSR. The review found the plant to be in line with 

expectations for key industrial facilities. 

20.6.4.2 IAEA Review 

The IAEA has undertaken a Generic Reactor Safety Review of the predecessor design, in 

which although there are differences in core design, many of the safety systems have a 

similar design. The review raised no significant adverse findings, and identified the 

design meets their fundamental safety objectives. 

20.6.5 Conclusions 

This sub-chapter has shown that CGN, as the designer of the HPR1000 (FCG3), has 

appropriate demonstrable organisational capability as a competent Design Organisation. 
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The regulatory regime in China is based on good international practice, and detailed 

scrutiny has been given to the HPR1000 (FCG3) design, which is the starting point for 

the UK HPR1000. 

In addition, the quality management arrangements in place for the design and safety 

analysis during the development of HPR1000 (FCG3) are robust, giving confidence that 

the HPR1000 (FCG3) design has undergone a rigorous quality assurance process prior to 

the development work that will be undertaken during the GDA.  
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F-20.6-1 Chinese Nuclear New Build Assessment Process 
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