
  

 

 

 

 

 

 

 

 

 

 

 

 

 

VOLUME 2 

GENERIC AND NUCLEAR ISLAND 
REQUIREMENTS 

 
 

CHAPTER 1 

SAFETY REQUIREMENTS 
 
 
 
 

 

Revision E 

December, 2016

EUROPEAN UTILITY REQUIREMENTS
FOR LWR NUCLEAR POWER PLANTS
 

  2017 CEZ - EDF - EDF Energy - ENERGOATOM - ENGIE/TRACTEBEL - FORTUM - Gen Energija - 
HORIZON - IBERDROLA - MVM Paks II - NRG - ROSENERGOATOM - TVO - VGB PowerTech 

The EUR promoters assume no liability 
for any consequences of the use of any part of 

the EUR Document by a third party. 



Page 2 

List and status of the sections of the Chapter 2.1 Revision E, December 2016 

SAFETY REQUIREMENTS 

                   Section Number       Section Title                                                                           Last change 

 
 
 

EUROPEAN UTILITY REQUIREMENTS FOR LWR NUCLEAR POWER PLANTS 

 

2.1 1 GENERAL SAFETY REQUIREMENTS E-00  
2.1 1.1 General safety objectives  E-00  
2.1 1.2 Fundamental safety functions E-00  
2.1 1.3 Physical barriers  E-00  
2.1 1.4  Application of Defence-in-Depth E-00  
2.1 2  DESIGN CONDITIONS  E-00  
2.1 2.1 Plant states  E-00  
2.1 2.2 Postulated initiating events E-00  
2.1 2.3 Design Basis Accidents  E-00  
2.1 2.4 Design Extension Conditions E-00  
2.1 2.4.1 Complex Sequences  E-00  
2.1 2.4.2  Severe Accidents  E-00  
2.1 2.4.3  Severe Accident in-containment source term quantification E-00  
2.1 2.4.3.1  General approach to the in-containment source term  E-00  
2.1 2.4.3.2  Reference source term  E-00  
2.1 2.4.3.3  Required applications of RST  E-00  
2.1 2.4.3.4  PSA evaluation of source term  E-00  
2.1 2.5  Practical elimination  E-00  
2.1 2.6  Internal and external hazards  E-00  
2.1 2.6.1 Consideration of internal hazards  E-00  
2.1 2.6.2  Identification of external hazards  E-00  
2.1 2.6.2.1  Identification of external hazards for standard design  E-00  
2.1 2.6.2.1.1  Accidental aircraft crash  E-00  
2.1 2.6.2.2 Identification of external hazards for site-specific evaluation  E-00  
2.1 2.6.3  Screening for site-specific evaluation  E-00  
2.1 2.6.3.1  Determination of external hazard parameters for site-specific design  E-00  
2.1 2.6.4  External hazard design rules for standard design and site-specific design  E-00  
2.1 3  QUANTITATIVE SAFETY OBJECTIVES  E-00  
2.1 3.1 Overall Approach to Targets E-00  
2.1 3.2 Radiological impact during Normal Operation and Incident Conditions  E-00  
2.1 3.2.1  Radioactive discharge criteria  E-00  
2.1 3.2.2  Doses to the public during Normal Operation and Anticipated operational occurrences  E-00  
2.1 3.2.3 Operational staff doses during Normal Operation and Anticipated Operational Occurrences  E-00  



Page 3 

List and status of the sections of the Chapter 2.1 Revision E, December 2016 

SAFETY REQUIREMENTS 

                   Section Number       Section Title                                                                           Last change 

 
 
 

EUROPEAN UTILITY REQUIREMENTS FOR LWR NUCLEAR POWER PLANTS 

2.1 3.3  Safety objectives and off-site release targets for accidents without core melt  E-00  
2.1 3.4  Safety objectives and off-site release targets for accidents with core melt E-00  
2.1 3.5 Probabilistic safety targets E-00  
2.1 4 SAFETY ANALYSIS  E-00  
2.1 4.1  General  E-00  
2.1 4.2  Deterministic safety analysis  E-00  
2.1 4.2.1  General  E-00  
2.1 4.2.2  Rules for deterministic safety analysis  E-00  
2.1 4.2.3 Deterministic safety analysis methodologies  E-00  
2.1 4.3  Probabilistic safety analysis  E-00  
2.1 5  SAFETY CLASSIFICATION  E-00  
2.1 5.1 Categorisation of Safety Functions and Classification of SSCs  E-00  
2.1 5.1.1  Introduction  E-00  
2.1 5.1.2 Categories of Safety Functions E-00  
2.1 5.1.2.1 Safety Category 1 Functions E-00  
2.1 5.1.2.2 Safety Category 2 Functions E-00  
2.1 5.1.2.3  Safety Category 3 Functions E-00  
2.1 5.1.3  Design Provisions  E-00  
2.1 5.1.4  Assignment of a Safety Class to SSCs  E-00  
2.1 5.1.5 Requirements on SSCs according to Safety Class  E-00  
2.1 5.1.6 Classification of SSCs according to the design and construction codes  E-00  
2.1 5.1.7 Environmental condition resistance levels  E-00  
2.1 5.1.7.1 Requirements for hazards and environmental conditions resistance  E-00  
2.1 5.1.7.1.1 Environmental condition resistance level 1  E-00  
2.1 5.1.7.1.2 Environmental condition resistance level 2  E-00  
2.1 5.1.7.1.3 Environmental condition resistance level S  E-00  
2.1 5.1.7.1.4 Environmental condition resistance level N  E-00  
2.1 6 ENGINEERING DESIGN REQUIREMENTS E-00  
2.1 6.1  General  E-00  
2.1 6.2  Design limits  E-00  
2.1 6.3  Resilience to failures  E-00  
2.1 6.3.1 Single failure criteria  E-00  
2.1 6.3.1.1  Redundancy E-00  
2.1 6.3.2  Common cause failures  E-00  



Page 4 

List and status of the sections of the Chapter 2.1 Revision E, December 2016 

SAFETY REQUIREMENTS 

                   Section Number       Section Title                                                                           Last change 

 
 
 

EUROPEAN UTILITY REQUIREMENTS FOR LWR NUCLEAR POWER PLANTS 

2.1 6.3.2.1  Independence  E-00  
2.1 6.3.2.2  Functional isolation  E-00  
2.1 6.3.2.3  Diversity E-00  
2.1 6.4  Reliability of items important to safety E-00  
2.1 6.5  Fail safe design  E-00  
2.1 6.6 Sharing of SSCs between units E-00  
2.1 6.7  Autonomy objectives  E-00  
2.1 6.7.1  Autonomy objectives in respect of operators and plant personnel  E-00  
2.1 6.7.1.1 Autonomy objectives in respect of Non-Permanent Equipment  E-00  
2.1 6.7.2  Autonomy objectives in respect of ultimate heat sink E-00  
2.1 6.7.3  Autonomy objectives in respect of power supply systems  E-00  
2.1 6.7.4 Compressed air  E-00  
2.1 6.7.5 Autonomy objectives in respect of MCR E-00  
2.1 6.8 Non-Permanent Equipment  E-00  
2.1 6.8.1 Scope E-00  
2.1 6.8.2 General  E-00  
2.1 6.8.3 On site Non-Permanent Equipment E-00  
2.1 6.8.4 Off site Non-Permanent Equipment E-00  
2.1 6.8.5 Connection points for Non-Permanent Equipment  E-00  
2.1 6.8.6  Rules for consideration of Non-Permanent Equipment in the safety analysis  E-00  
2.1 6.8.7  Role of Non-Permanent Equipment with regard to plant robustness  E-00  
2.1 7  DESIGN OF SPECIFIC SYSTEMS E-00  
2.1 7.1  Reactor core  E-00  
2.1 7.1.1  Performance of fuel elements and assemblies  E-00  
2.1 7.1.1.1  Fuel limits in Normal Operation  E-00  
2.1 7.1.1.2  Fuel limits in Anticipated Operational Occurrences  E-00  
2.1 7.1.1.3  Fuel limits in Design Basis Accidents  E-00  
2.1 7.1.2  Structural capability of the reactor core  E-00  
2.1 7.1.3  Control of reactor core  E-00  
2.1 7.1.4  Reactor shutdown E-00  
2.1 7.1.4.1 Anticipated Transients Without Scram (ATWS)  E-00  
2.1 7.2 Reactor coolant systems  E-00  
2.1 7.2.1  Design of reactor coolant systems  E-00  
2.1 7.2.2  Overpressure protection of reactor coolant pressure boundary  E-00  



Page 5 

List and status of the sections of the Chapter 2.1 Revision E, December 2016 

SAFETY REQUIREMENTS 

                   Section Number       Section Title                                                                           Last change 

 
 
 

EUROPEAN UTILITY REQUIREMENTS FOR LWR NUCLEAR POWER PLANTS 

2.1 7.2.3  Inventory of the reactor coolant E-00  
2.1 7.2.4 Clean up of reactor coolant  E-00  
2.1 7.2.5  Removal of residual heat from the reactor core  E-00  
2.1 7.2.6  Emergency cooling of the reactor core  E-00  
2.1 7.2.7  Heat transfer to an ultimate heat sink  E-00  
2.1 7.3  Containment E-00  
2.1 7.3.1  Containment system for the reactor  E-00  
2.1 7.3.2 Control of radioactivity release from the containment E-00  
2.1 7.3.2.1  Containment bypass accidents E-00  
2.1 7.3.3  Isolation of the containment  E-00  
2.1 7.3.4  Control of containment conditions E-00  
2.1 7.4 Instrumentation and control systems  E-00  
2.1 7.4.1 Provision of instrumentation E-00  
2.1 7.4.2  Control systems  E-00  
2.1 7.4.3  Protection system  E-00  
2.1 7.4.4  Reliability and testability of instrumentation and control system  E-00  
2.1 7.4.5  Separation of protection system and control system  E-00  
2.1 7.4.6  Main Control Room E-00  
2.1 7.4.7  Emergency Control Room E-00  
2.1 7.4.8  Emergency Response Facilities on the site  E-00  
2.1 7.5 Electrical power supply in AOO and accident conditions E-00  
2.1 7.6 Supporting systems and auxiliary systems  E-00  
2.1 7.6.1 Performance of supporting systems and auxiliary systems E-00  
2.1 7.6.2 Heat transport systems  E-00  
2.1 7.6.3  Process sampling systems and post-accident sampling systems  E-00  
2.1 7.6.4  Compressed air systems  E-00  
2.1 7.6.5  Air-conditioning and ventilation systems  E-00  
2.1 7.7  Fuel Storage and Handling Systems  E-00  
2.1 7.7.1 Total loss of spent fuel cooling function  E-00  
2.1 7.8  Means of radiation monitoring  E-00  
2.1 7.9  Treatment of radioactive effluents and radioactive waste E-00  
2.1 7.9.1  Systems for treatment and control of waste E-00  
2.1 7.9.2  Systems for treatment and control of effluents  E-00  
2.1 8 OTHER CONSIDERATIONS  E-00  



Page 6 

List and status of the sections of the Chapter 2.1 Revision E, December 2016 

SAFETY REQUIREMENTS 

                   Section Number       Section Title                                                                           Last change 

 
 
 

EUROPEAN UTILITY REQUIREMENTS FOR LWR NUCLEAR POWER PLANTS 

2.1 8.1 Long term safety E-00  
2.1 8.1.1  Inspection, on line monitoring, testing and maintenance  E-00  
2.1 8.1.2 Qualification of items important to safety E-00  
2.1 8.1.3  Ageing management  E-00  
2.1 8.2  Human factors  E-00  
2.1 8.3  Security E-00  
2.1 8.3.1 General consideration  E-00  
2.1 8.3.2  Design of physical protection system  E-00  
2.1 8.3.3 Intentional aircraft crash  E-00  
2.1 9  TABLES  E-00  
2.1 9.1  Table 2 - Radiological criteria for radioactive releases in normal operation and AOO per 

unit 

E-00  

2.1 9.2  Table 3 - Frequencies and general acceptance criteria for plant states  E-00  
2.1 9.3  List of hazards  E-00  
2.1 9.3.1  List of internal and external hazards for standard design  E-00  
2.1 9.3.2  List of external hazards for site specific evaluation  E-00  
2.1 9.4  List of postulated initiating events for PWRs and BWRs E-00  
2.1 10  APPENDICES  E-00  
2.1 A  SOURCE TERM AND RELEASE QUANTIFICATION METHODOLOGY FOR DESIGN 

EXTENSION  

E-00  

2.1 A.1 In - Containment Source Term data D-02  
2.1 A.2 Core Inventory C-01  
2.1 A.3 Reactor coolant activity E-00  
2.1 A.4 Gap release  D-08  
2.1 A.5 Early in - vessel releases D-02  
2.1 A.6 Retention in the RCS  C-04  
2.1 A.7 Releases from the RCS following vessel failure  C-04  
2.1 A.8 Long - term releases  C-04  
2.1 A.9 Ex - vessel releases  C-10  
2.1 A.10 Chemical species grouping  C-10  
2.1 A.11 Non - radioactive aerosols  C-01  
2.1 A.12 Aerosol characterisation  C-01  
2.1 A.13 Chemical form  C-04  
2.1 A.14 Acceptable codes  C-01  



Page 7 

List and status of the sections of the Chapter 2.1 Revision E, December 2016 

SAFETY REQUIREMENTS 

                   Section Number       Section Title                                                                           Last change 

 
 
 

EUROPEAN UTILITY REQUIREMENTS FOR LWR NUCLEAR POWER PLANTS 

2.1 A.15 Containment spray  D-01  
2.1 A.16 Primary Containment leak rate  D-01  
2.1 A.17 Secondary Containment  D-10  
2.1 A.18 Filtering and releases  D-09  
2.1 A.19 Secondary Containment Bypass  C-05  
2.1 B  VERIFICATION PROCESS OF THE EUR ENVIRONMENTAL IMPACT TARGETS  E-00  
2.1 B.1 Introduction  E-00  
2.1 B.2 Introduction to the EUR methodology E-00  
2.1 B.3 Release targets for Accidents without core melt - Design Basis Conditions 3 and 4  E-00  
2.1 B.3.1  Table B1-DBC3 and 4 release targets for no or only minor off-site radiological impact 

beyond 800 m from the reactor  

E-00  

2.1 B.3.2 Table B2 - DBA release targets for very limited restrictions on foodstuff consumption  E-00  
2.1 B.4 Release targets for Accidents without core melt - Complex Sequences  E-00  
2.1 B.4.1 Table B3-Complex Sequences release targets  E-00  
2.1 B.5  Criteria for Limited Impact for Severe Accidents  E-00  
2.1 B.5.1 Table B4 - Criteria for Limited Impact for no Evacuation Actions beyond 3 km from the 

reactor  

E-00  

2.1 B.5.2 Table B5 - Criteria for Limited Impact for no Sheltering Actions beyond 5 km from the 
reactor  

E-00  

2.1 B.5.3 Table B6 - Criteria for Limited Impact for no Iodine Prophylaxis Actions beyond 5 km from 
the reactor  

E-00  

2.1 B.5.4 Table B47 - Criteria for Limited Impact for no Long Term Actions beyond 800 m from the 
reactor  

E-00  

2.1 B.5.5 Table B8 - Criteria for Limited Food Restrictions  E-00  
 
 


