EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Table 2.1.1-1
Table 2.1.1-2
Table 2.1.1-3
Table 2.1.1-4
Table 2.1.1-5

CHAPTER 2—SYSTEM BASED DESIGN
DESCRIPTIONS OF ITAAC

LIST OF TABLES
Key Dimensions of Nuclear Island Structures ............ccccvvvvvnnnnnnn. 2.1-11
Key Dimensions of Nuclear Island..............cccccoooiiiiiiiiiiiiiin, 2.1-12
Radiation Barriers ... 2.1-13
Nuclear ISland ITAAC ... 2.1-20
Key Dimensions of Reactor Building Structures .............cccvvveeee. 2.1-23

Table 2.1.1-6(a) Pressure Relief Doors in the Reactor Containment Building ........ 2.1-25
Table 2.1.1-6(b) Vent Path Areas in Reactor Containment Building for

Pressure Relief ... 2.1-26
Table 2.1.1-7  RBA Penetrations that Contain High Energy Pipelines................. 2.1-27
Table 2.1.1-8  Reactor Building ITAAC ... 2.1-28
Table 2.1.1-9  Key Dimensions of Safeguard Building Structures ....................... 2.1-37
Table 2.1.1-10 Safeguard Buildings ITAAC ..., 2.1-38
Table 2.1.1-11  Fuel Building ITAAC . ...t 2.1-40
Table 2.1.2-1  Key Dimensions of Emergency Power Generating Building

SEUCIUIE ... e e e e 2.1-89
Table 2.1.2-2  Key Dimensions of Emergency Power Generating Building

Foundation FOOIPrint..........ccoooiiiiiiiiiie e, 2.1-89
Table 2.1.2-3  Emergency Power Generating Building ITAAC ... 2.1-90
Table 2.1.3-1  Nuclear Auxiliary Building ITAAC..........ouiiiiiiiiiiee 2.1-97
Table 2.1.4-1  Radioactive Waste Building ITAAC............oceiiieiiiiiieeeeeeeeeeeeee, 2.1-100
Table 2.1.5-1  Key Dimensions of Essential Service Water Building Structure . 2.1-104
Table 2.1.5-2  Key Dimensions of Essential Service Water Building

Foundation FOOIPrint...........ccooiiiiiiiiiiiie e 2.1-105
Table 2.1.5-3  Essential Service Water Building ITAAC ........ccoceeeiiiiiiiiiiiiiiinnn, 2.1-106
Table 2.2.1-1 RCS Equipment Mechanical Design............cccooevvvviiiiiiiiicieeeeenn. 2.2-5
Table 2.2.1-2  Equipment and Valve Actuator Power Supplies and Controls...... 2.2-12
Table 2.2.1-3  Instrumentation Power Supplies, Classification, and Displays ..... 2.2-17
Table 2.2.1-4  Minimum Flow (% of Initial Flow) During Four Pump Coastdown. 2.2-23
Table 2.2.1-5  Reactor Coolant System ITAAC ..o 2.2-24
Tier 1 Revision 4 Page 2-v



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Table 2.2.1-6 = RPV Key Dimensions and Acceptable Variations......................... 2.2-35
Table 2.2.2-1 IRWSTS Equipment Mechanical Design .............cccovvvevviviiiininnnnnn. 2.2-47
Table 2.2.2-2 IRWSTS Equipment I&C and Electrical Design.............cccoeveeeeeee. 2.2-50
Table 2.2.2-3  In-Containment Refueling Water Storage

Tank System ITAAC ...t 2.2-52
Table 2.2.3-1  SIS/RHRS Equipment Mechanical Design ..............ccccoeeiiiiiieene. 2.2-66
Table 2.2.3-2  SIS/RHRS Equipment I&C and Electrical Design......................... 2.2-73
Table 2.2.3-3  Safety Injection System and Residual Heat Removal System

ITAAC .ottt e e e e e e e e e e e e e e e e 2.2-80
Table 2.2.4-1 EFWS Equipment Mechanical Design..........ccceeevveveeieiiiiiiiennn. 2.2-100
Table 2.2.4-2 EFWS Equipment I&C and Electrical Design..............ccceevveeeenn. 2.2-102
Table 2.2.4-3  Emergency Feedwater System ITAAC ..., 2.2-105
Table 2.2.5-1 FPCPS Equipment Mechanical Design ...........ccoovvevieeiiiiniinnnnnn. 2.2-118
Table 2.2.5-2  FPCPS Equipment I&C and Electrical Design................ccooeee. 2.2-119
Table 2.2.5-3  Fuel Pool Cooling and Purification System ITAAC ..................... 2.2-121
Table 2.2.6-1 CVCS Equipment Mechanical Design ..........ccccoevvviiiiiiiiiiiiiiinnns 2.2-133
Table 2.2.6-2 CVCS Equipment I&C and Electrical Design..............ccccevveeeennn. 2.2-135
Table 2.2.6-3  Chemical and Volume Control System ITAAC..............oeoiiiine 2.2-137
Table 2.2.7-1 EBS Equipment Mechanical Design ...........cccoeeevieeeiiiiiiiiinn, 2.2-149
Table 2.2.7-2  EBS Equipment I&C and Electrical Design...............cccoeevvvnnnnnnn. 2.2-150
Table 2.2.7-3  Extra Borating System ITAAC ... 2.2-152
Table 2.2.8-1 FHS Equipment Mechanical Design ...........cccoevvvveeieieiiiiiinn, 2.2-162
Table 2.2.8-2  Fuel Handling System ITAAC ..., 2.2-163
Table 2.3.1-1  CGCS Equipment Mechanical Design............ccccooveeeeiiiiiiiiiiiiiiiinnes 2.3-3
Table 2.3.1-2 CGCS Equipment I&C and Electrical Design............ccceevvevvvviivnnnnnns 2.3-7
Table 2.3.1-3  Combustible Gas Control System ITAAC ........cccoeeeeiiiiiiiiiiiiiiiiiins 2.3-8
Table 2.3.2-1  Core Melt Stabilization System ITAAC ... 2.3-13
Table 2.3.3-1 SAHRS Equipment Mechanical Design...........cccccovvveieeiiiiiiiieennns 2.3-17
Table 2.3.3-2  SAHRS Equipment I&C and Electrical Design...............ccceeeeeenn. 2.3-18
Table 2.3.3-3  Severe Accident Heat Removal System ITAAC ............cccceie 2.3-19
Table 2.4.1-1 Protection System Equipment............cccoooiiiiiiiiiiiiin 2.4-5
Table 2.4.1-2  Protection System Automatic Reactor Trip Functions

and Input Variables ... 2.4-6
Tier 1 Revision 4 Page 2-vi



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Table 2.4.1-3

Table 2.4.1-4
Table 2.4.1-5
Table 2.4.1-6
Table 2.4.1-7
Table 2.4.2-1
Table 2.4.2-2
Table 2.4.2-3
Table 2.4.2-4
Table 2.4.4-1
Table 2.4.4-2

Table 2.4.4-3
Table 2.4.4-4
Table 2.4.5-1
Table 2.4.5-2
Table 2.4.5-3
Table 2.4.6-1
Table 2.4.6-2
Table 2.4.7-1
Table 2.4.8-1
Table 2.4.10-1
Table 2.4.11-1
Table 2.4.11-2

Protection System Automatic Engineered Safety Feature

Functions and Input Variables ..., 2.4-8
Protection System Manually Actuated Functions.......................... 2.4-10
Protection System Permissives and Operating Bypasses............ 2.4-11
Protection System Interlocks .............oeeeieiiiiiiii, 2.4-14
Protection System ITAAC ..., 2.4-15
Safety Information and Control System Equipment..................... 2.4-33
Manually Actuated ESF Functions..........cccoooeeiiiiiiiiiiii, 2.4-34
SICS Manual Controls inthe RSS ..., 2.4-35
Safety Information and Control System ITAAC........ccccccevvveeennnnn. 2.4-36
Safety Automation System Equipment ...........cccooeeiiiiii, 2.4-47
Safety Automation System Automatic Functions and Input

Variables .......coooieeeee e 2.4-48
Safety Automation System Interlocks ...........cccceeeeeiiiiiiiiiiiiiiiinnnnn, 2.4-57
Safety Automation System ITAAC ..., 2.4-58
Priority and Actuator Control System Equipment.......................... 2.4-74
Containment Isolation Valves ... 2.4-75
Priority and Actuator Control System ITAAC ... 2.4-81
PFAS Displays and Alarms - MCR and RSS ..............ccccciiinn 2.4-88
Plant Fire Alarm System ITAAC.........cooeiiiiiiieeeeeeee, 2.4-89
Seismic Monitoring System ITAAC ..o, 2.4-92
Leakage Detection System ITAAC .......oooiiiiiiiiiis 2.4-95
Process Information and Control System ITAAC..............eevvnennnen. 2.4-98
Boron Concentration Measurement System Equipment............. 2.4-103

Boron Concentration Measurement System Output Signals ...... 2.4-105

Table 2.4.11-3 Boron Concentration Measurement System ITAAC ................... 2.4-106
Table 2.4.13-1 Control Rod Drive Control System Equipment............................ 2.4-113
Table 2.4.13-2 Control Rod Drive Control System Input Variables..................... 2.4-116
Table 2.4.13-3 Control Rod Drive Control System Output Signals ..................... 2.4-117
Table 2.4.13-4 Control Rod Drive Control System ITAAC ... 2.4-118
Table 2.4.14-1 Hydrogen Monitoring System Equipment .................cccceeiiiinins 2.4-122
Table 2.4.14-2 Hydrogen Monitoring System Output Signals.............cccccoeeeeen. 2.4-124
Table 2.4.14-3 Hydrogen Monitoring System ITAAC ... 2.4-125
Tier 1 Revision 4 Page 2-vii



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Table 2.4.17-1 Excore Instrumentation System Equipment....................cccooel 2.4-131
Table 2.4.17-2 Excore Instrumentation System Output Variables ...................... 2.4-133
Table 2.4.17-3 Excore Instrumentation System ITAAC ........ccccociiiiiiiis 2.4-134
Table 2.4.19-1 Incore Instrumentation Equipment.............ccccoeeiiiiiiiiiiiis 2.4-141
Table 2.4.19-2 Incore Instrumentation System Output Signals........................... 2.4-145
Table 2.4.19-3 Incore Instrumentation System ITAAC..........ooiiiiiiiiiiiis 2.4-146
Table 2.4.22-1 Radiation Monitoring System Equipment................cccccoiiiiiiis 2.4-154
Table 2.4.22-2 Radiation Monitoring System Output Signals ................cooeeeee. 2.4-156
Table 2.4.22-3 Radiation Monitoring System ITAAC ... 2.4-157
Table 2.4.24-1 Diverse Actuation System Equipment...........cccccoeeviiiiiiiiniiiinennnn. 2.4-164
Table 2.4.24-2 Functions Automatically Actuated by the DAS........................... 2.4-165
Table 2.4.24-3 Functions Manually Actuated through the DAS ........................ 2.4-166
Table 2.4.24-4 Diverse Actuation System ITAAC ... 2.4-167
Table 2.4.25-1 Signal Conditioning and Distribution System Equipment............ 2.4-171
Table 2.4.25-2 Signal Conditioning and Distribution System Input Signals ........ 2.4-172
Table 2.4.25-3 Signal Conditioning and Distribution System Output Signals ..... 2.4-179
Table 2.4.25-4 Signal Conditioning and Distribution System ITAAC .................. 2.4-186
Table 2.4.26-1 Rod Position Measurement System Equipment ......................... 2.4-194
Table 2.4.26-2 Rod Position Measurement System Input Signals...................... 2.4-195
Table 2.4.26-3 Rod Position Measurement System Output Signals................... 2.4-196
Table 2.4.26-4 Rod Position Measurement System ITAAC ..........cccoiiiiiiiiiins 2.4-197
Table 2.5.1-1 EPSS Equipment Location...............ceiiiiiiiiii 2.54
Table 2.5.1-2  EPSS Electrical Equipment Design ............uvvieeiiiiiiiiiiiiiieeei, 2.5-7
Table 2.5.1-3  Class 1E Emergency Power Supply System ITAAC..................... 2.5-12
Table 2.5.2-1  EUPS Electrical Equipment Location.............ccccceeiiiieiiiiiiiiinieenens 2.5-24
Table 2.5.2-2  EUPS Electrical Equipment Design ..............vvviiiiiiiieiiiieiieeeeeeiees 2.5-26
Table 2.5.2-3  Class 1E Uninterruptible Power Supply System ITAAC ............... 2.5-28
Table 2.5.3-1  Station Blackout Alternate AC Source Electrical Equipment

DS gN .. e 2.5-37
Table 2.5.3-2  Station Blackout Alternate AC Source ITAAC........ccoeeeiiiiiiiiieinnes 2.5-38
Table 2.5.4-1 EDG Equipment Mechanical Design...........cccceeeeevivieiieeeivein, 2.5-45
Table 2.5.4-2  EDG Support Systems Electrical Equipment Design.................... 2.5-58
Table 2.5.4-3  EDG Electrical Equipment Design ...........cooovueiiiiiiiiieeeeeeeieeeeeeeees 2.5-61
Tier 1 Revision 4 Page 2-viii



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Table 2.5.4-4  Emergency Diesel Generator ITAAC ... 2.5-62
Table 2.5.5-1  Preferred (Offsite) Power Supply System ITAAC ..............cooceee. 2.5-97
Table 2.5.6-1  Power Transmission (Main Generator) System ITAAC ................ 2.5-99
Table 2.5.7-1 NUPS Electrical Equipment Design .......ccccooeeeeeeiviieiiieeiiiinn 2.5-102
Table 2.5.7-2  Non-Class 1E Uninterruptible Power Supply System ITAAC...... 2.5-103
Table 2.5.8-1  Lightning Protection and Grounding System ITAAC................... 2.5-109
Table 2.5.9-1  Lighting System ITAAC ... 2.5-112
Table 2.5.10-1 NPSS Electrical Equipment Design ............cceeeeeiiiieeiiiiiiiiieeinn, 2.5-116
Table 2.5.10-2 Normal Power Supply System ITAAC.........cooooiiiiiiiiis 2.5-117
Table 2.5.11-1  12-Hour Uninterruptible Power Supply System ITAAC............... 2.5-123
Table 2.5.12-1 COMS Equipment Locations..............cooovmmiiiiiiiieieiiieeeeeeeeeeeee, 2.5-127
Table 2.5.12-2 Communication System ITAAC ... 2.5-128
Table 2.6.1-1  CRACS Equipment Mechanical Design.........cccccooveeiiiiiiiieiieeiiiiinnes 2.6-4
Table 2.6.1-2 CRACS Equipment I&C and Electrical Design ................ccceeeeennn. 2.6-9
Table 2.6.1-3  Main Control Room Air Conditioning System ITAAC .................... 2.6-14
Table 2.6.3-1  AVS Equipment Mechanical Design .............ccceeiiiiiieeieeeiiieeeeeeeens 2.6-29
Table 2.6.3-2  AVS Equipment I&C and Electrical Design.........cccccceeeeeiiiiiiiiennnn. 2.6-30
Table 2.6.3-3  Annulus Ventilation System ITAAC..........ooie 2.6-33
Table 2.6.4-1 FBVS Equipment Mechanical Design...........ccceeeevveviiiieiiiiiiinnn. 2.6-43
Table 2.6.4-2 FBVS Equipment I&C and Electrical Design............cccceeeeveevveenenn. 2.6-46
Table 2.6.4-3  Fuel Building Ventilation System ITAAC..........cccccoiiiiiiiiiiiiiiine 2.6-50
Table 2.6.5-1 NABVS Equipment Mechanical Design .............ccoovvviieiiiiiiiiinnnnnnn. 2.6-58
Table 2.6.5-2  Nuclear Auxiliary Building Ventilation System ITAAC................... 2.6-59
Table 2.6.6-1  SBVS Equipment Mechanical Design...........ccccoeeiiiiiiiieiiiiieeieeeeees 2.6-65
Table 2.6.6-2 SBVS Equipment I&C and Electrical Design ..............cccceevevveenenes 2.6-70
Table 2.6.6-3  Safeguard Building Controlled-Area Ventilation System ITAAC... 2.6-78
Table 2.6.7-1  SBVSE Equipment Mechanical Design ............cccoovveeiiiiiiiiinicennes 2.6-88
Table 2.6.7-2  SBVSE Equipment I&C and Electrical Design..............cccevevveeeeens 2.6-94
Table 2.6.7-3  Electrical Division of Safeguard Building Ventilation System

I SO 2.6-105
Table 2.6.8-1 CBVS Containment Isolation Valves Mechanical Design ........... 2.6-117
Table 2.6.8-2 CBVS Equipment Mechanical Design............cccccceeeeeeviiiiiiiiinnnnn, 2.6-118
Table 2.6.8-3 CBVS Equipment 1&C and Electrical Design ............cccceeeeeeeee. 2.6-120
Tier 1 Revision 4 Page 2-ix



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Table 2.6.8-4  Containment Building Ventilation System ITAAC ....................... 2.6-125
Table 2.6.9-1 EPGBVS Equipment Mechanical Design.............ccoovvvviiviivnnnnnnnn. 2.6-135
Table 2.6.9-2 EPGBVS Equipment I&C and Electrical Design ......................... 2.6-143
Table 2.6.9-3  Emergency Power Generating Building Ventilation System

ITAAC .ottt e e e e e e e 2.6-146
Table 2.6.13-1 ESWPBVS Equipment Mechanical Design.............ccceeevveeeeeenne. 2.6-159
Table 2.6.13-2 ESWPBVS Equipment I&C and Electrical Design ...................... 2.6-161
Table 2.6.13-3 Essential Service Water Pump Building Ventilation System

ITAAC ..ottt e e e e e e e e e e e e e e e 2.6-162
Table 2.7.1-1  CCWS Equipment Mechanical Design ..........ccccooeveeiieiiiiiiiiiiiiiiinnes 2.7-6
Table 2.7.1-2  CCWS Equipment I&C and Electrical Design...............ccccovveeeeenn. 2.7-11
Table 2.7.1-3  Component Cooling Water System ITAAC ... 2.7-18
Table 2.7.2-1  SCWS Equipment Mechanical Design............cccceeeviieeieiiiiieeeieenes 2.7-43
Table 2.7.2-2  SCWS Equipment 1&C and Electrical Design .............cccceoveveeenenn. 2.7-46
Table 2.7.2-3  Safety Chilled Water System ITAAC.........ooooiiiiiiiie 2.7-51
Table 2.7.5-1 Deleted. ... —————— 2.7-67
Table 2.7.5-2  Deleted....uuieieee e 2.7-67
Table 2.7.5-3  Fire Water Distribution System ITAAC.........ccccciiiiiiis 2.7-68
Table 2.7.6-1  Gaseous Fire Extinguishing System ITAAC ... 2.7-71
Table 2.7.11-1 ESWS Equipment Mechanical Design...........ccccceeeiieeiiiiiiiiiiiieeenns 2.7-81
Table 2.7.11-2 ESWS Equipment |I&C and Electrical Design ..............ccceveeeeeee. 2.7-89
Table 2.7.11-3 Essential Service Water System ITAAC ... 2.7-95
Table 2.8.1-1  Turbine-Generator System Equipment Mechanical Design............ 2.8-3
Table 2.8.1-2  Turbine-Generator System Equipment I&C and Electrical Design . 2.8-4
Table 2.8.1-3  Turbine-Generator System ITAAC........ccoiii 2.8-5
Table 2.8.2-1  MSS Equipment Mechanical Design..............ccccceeiieeeiiiiiiiiiiiiinees 2.8-12
Table 2.8.2-2 MSS Equipment I1&C and Electrical Design .........c..cccoeeeeeiieeieeneens 2.8-14
Table 2.8.2-3  Main Steam System ITAAC ... 2.8-22
Table 2.8.6-1 MFWS Equipment Mechanical Design .............cccoooeeiieiiiiiiiiinnnnnn. 2.8-37
Table 2.8.6-2 MFWS Equipment I&C and Electrical Design..............ccceeveveeeeenes 2.8-39
Table 2.8.6-3  Main Feedwater System ITAAC..........ooorrimiiiiiiieieeeee e 2.8-41
Table 2.8.7-1  SGBS Equipment Mechanical Design ............cccceeeiiiieiieiiiiiiiiieeenn, 2.8-51
Table 2.8.7-2  SGBS Equipment I&C and Electrical Design..............ccceevvevveeeene. 2.8-53
Tier 1 Revision 4 Page 2-x



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Table 2.8.7-3  Steam Generator Blowdown System ITAAC ..........cccooiiiiiiiinee 2.8-55
Table 2.9.1-1 LWMS Equipment Mechanical Design............ccoovvviiiiiiiiiiiciieeeeenn. 2.9-2
Table 2.9.1-2 LWMS Equipment 1&C and Electrical Design .............ccccoeviiiiiinnnns 2.9-3
Table 2.9.1-3  Liquid Waste Management System ITAAC...........ccooeiiiiiiiiiiiinnee. 294
Table 2.9.2-1 SWMS Equipment Mechanical Design ..........ccccoeeeeeiiiiiiiiiiiiiiiininnns 2.9-6
Table 2.9.2-2  Solid Waste Management System ITAAC .........ccccceiiiiiiiiiiiiiiiines 2.9-7
Table 2.9.3-1 GWPS Equipment Mechanical Design ...........ccccceeiviieiieeiiiiieieeennns 2.9-10
Table 2.9.3-2 GWPS Equipment I&C and Electrical Design...............ccccoeeeeeeenn. 2.9-11
Table 2.9.3-3  Gaseous Waste Processing System ITAAC ..........cccoeiiiiiiiiiiiee 2.9-12
Table 2.9.4-1  SAMS Equipment Mechanical Design ............cccceeeiviieeeieiiieeieieeenns 2.9-17
Table 2.9.4-2  SAMS Equipment I&C and Electrical Design...............cccooeeveeennn. 2.9-18
Table 2.9.4-3  Sampling Activity Monitoring System ITAAC ... 2.9-19
Table 2.9.5-1 NIDVS Equipment I&C and Electrical Design.............coovvvviiinnnnnnn. 2.9-24
Table 2.9.5-2  Nuclear Island Drain and Vent System ITAAC ...........cccoeeieeiiinn. 2.9-25
Table 2.10.1-1 Cranes Equipment Mechanical Design...........ccccceiiiieiiieiiiiinieennens 2.10-2
Table 2.10.1-2  Cranes ITAAC ... e e e e e e e e eeeeaeees 2.10-3
Tier 1 Revision 4 Page 2-xi



	Chapter 2— System Based Design Descriptions of ITAAC List of Tables



