
Fermi 3
Combined 
License 
Application

Part 2:
Final Safety 
Analysis Report

Revision 1
March 2009



i Revision 1
March 2009

Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Contents

Chapter 1 FINAL SAFETY ANALYSIS REPORT ............................................................ 1-1

Chapter 1 Introduction and General Description of Plant ........................................... 1-1

1.1 Introduction....................................................................................................... 1-1
1.1.1  Format and Content ............................................................................... 1-1
1.1.2  General Description ............................................................................... 1-5
1.1.3  COL Unit-Specific Information ............................................................... 1-7
1.1-1-A  Establish Rated Electrical Output ...................................................... 1-7

1.2 General Plant Description .............................................................................. 1-10
1.3 Comparison Tables ........................................................................................ 1-11

1.3.1  COL Information .................................................................................. 1-11
1.4 Identification of Agents and Contractors ........................................................ 1-12

1.4.1  Detroit Edison Company ...................................................................... 1-12
1.4.2  GE-Hitachi Nuclear Energy Americas, LLC (GEH) .............................. 1-12
1.4.3  Black & Veatch .................................................................................... 1-13
1.4.4  Other Contractors ................................................................................ 1-13

1.5 Requirements for Further Technical Information............................................ 1-14
1.6 Material Incorporated By Reference............................................................... 1-14
1.7 Drawings and Other Detailed Information ...................................................... 1-16

1.7.1  Electrical, Instrumentation and Control Drawings ................................ 1-16
1.7.2  Piping and Instrumentation Diagrams ................................................. 1-16
1.7.4 COL Information ................................................................................... 1-16
1.7-1-H  Final Design Configuration Confirmation ........................................ 1-16

1.8 Interfaces with Standard Design .................................................................... 1-18
1.8.2  Identification of Balance of Plant Interfaces ........................................ 1-18
1.8.3  Verification of Site Parameters ............................................................ 1-18
1.8.4  COL Information Items and Permit Conditions .................................... 1-18
1.8.5  Generic Changes and Departures from the 

Referenced Certified Design ............................................................. 1-18
1.8.6  Variances from the ESP and ESPA SSAR .......................................... 1-18
1.8.7  Conceptual Design Information ........................................................... 1-18
1.8.8  Probabilistic Risk Assessment ............................................................. 1-19

1.9 Conformance with Standard Review Plan and Applicability of Codes and 
Standards ....................................................................................................... 1-23
1.9.1  Conformance with Standard Review Plan ........................................... 1-23
1.9.2  Applicability to Regulatory Criteria ....................................................... 1-23
1.9.3  Applicability of Experience Information ................................................ 1-24
1.9.4 COL Information .............................................................................. 1-25
1.9-3-A  SRP and Regulatory Guide Applicability ......................................... 1-25

1.10 Summary of COL Items................................................................................ 1-142
1.11 Technical Resolutions of Task Action Plan Items, New Generic Issues, New 



ii Revision 1
March 2009

Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Contents

Generic Safety Issues and Chernobyl Issues .............................................. 1-149
1.11.1  Approach ......................................................................................... 1-149
1.11.2  COL Information .............................................................................. 1-149

1.12 Impact of Construction Activities on Fermi 2 ................................................ 1-153
1.12.1  Introduction ...................................................................................... 1-153
1.12.2  Potential Construction Activity Hazards ........................................... 1-153
1.12.3  Structures, Systems and Components Important to Safety ............. 1-154
1.12.4  Limiting Conditions for Operation .................................................... 1-154
1.12.5  Impacted Structures, Systems and Components and Limiting Conditions 

for Operation .................................................................................... 1-155
1.12.6  Managerial and Administrative Controls .......................................... 1-155
1.12.7  References ...................................................................................... 1-155

Appendix 1A Response to TMI Related Matters .................................................... 1-163
Appendix 1B Plant Shielding to Provide Access to Areas and Protect Safety Equipment 

for Post-Accident Operation [II.B.2] .................................................. 1-163
Appendix 1C Industry Operating Experience ......................................................... 1-164

Chapter 2 Site Characteristics ....................................................................................... 2-1

2.0 Introduction....................................................................................................... 2-1
2.0.1 COL Information ................................................................................ 2-1

2.1 Geography and Demography ......................................................................... 2-41
2.1.1  Site Location and Description .............................................................. 2-41
2.1.2  Exclusion Area Authority and Control .................................................. 2-43
2.1.3  Population Distribution ......................................................................... 2-46
2.1.4  References .......................................................................................... 2-53

2.2 Nearby Industrial, Transportation, and Military Facilities .............................. 2-95
2.2.1  Locations and Routes ....................................................................... 2-95
2.2.2  Descriptions ......................................................................................... 2-96
2.2.3  Evaluation of Potential Accidents ...................................................... 2-100
2.2.4  References ........................................................................................ 2-107

2.3 Meteorology and Air Quality ......................................................................... 2-127
2.3.1  General Regional Climate ................................................................. 2-127
2.3.2  Local Meteorology ............................................................................. 2-155
2.3.3  Meteorological Monitoring ................................................................. 2-177
2.3.4  Short-Term (Accident) Diffusion Estimates ....................................... 2-185
2.3.5  Long-Term (Routine) Diffusion Estimates ......................................... 2-188
2.3.6  References ........................................................................................ 2-190

2.4 Hydrology ..................................................................................................... 2-428
2.4.1 Hydrologic Description................................................................... 2-428
2.4.2 Floods............................................................................................ 2-434



iii Revision 1
March 2009

Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Contents

2.4.3 Probable Maximum Flood on Streams and Rivers ........................ 2-440
2.4.4 Potential Dam Failures .................................................................. 2-446
2.4.5 Probable Maximum Surge and Seiche Flooding ........................... 2-447
2.4.6 Probable Maximum Tsunami ......................................................... 2-455
2.4.7 Ice Effects ...................................................................................... 2-456
2.4.8 Cooling Water Canals and Reservoirs........................................... 2-456
2.4.9 Channel Diversions........................................................................ 2-457
2.4.10 Flooding Protection........................................................................ 2-457
2.4.11 Low Water Consideration .............................................................. 2-458
2.4.12 Groundwater .................................................................................. 2-459
2.4.13 Accidental Releases of Liquid Effluents to Ground and Surface Waters

2-492
2.4.14 Technical Specifications and Emergency Operation Requirements.......

2-505
2.4.15  References ................................................................................... 2-505

2.5 Geology, Seismology, and Geotechnical Engineering ................................. 2-622
2.5.1 Basic Geology and Seismic Information ........................................ 2-622
2.5.2 Vibratory Ground Motion................................................................ 2-805
2.5.3 Surface Faulting........................................................................... 2-1011
2.5.4  Stability of Subsurface Materials and Foundations ..................... 2-1032
2.5.5 Stability of Slopes ........................................................................ 2-1171

Appendix 2.4AA Wells Within 25 Miles of Fermi 3 .............................................. 2-1174
Appendix 2.4BB Monthly Water Level Maps ....................................................... 2-1534
Appendix 2.4CC Raw Slug Test Data.................................................................. 2-1551
Appendix 2.4DD Raw Packer Test Data.............................................................. 2-1765
Appendix 2.5AA Earthquake Source Catalog...................................................... 2-2123
Appendix 2.5BB Updated Characterization of Large-Magnitude New Madrid Seismic 

Zone Earthquake Model ........................................................... 2-2129
Appendix 2.5CC Updated Characterization of  the Maximum Magnitude Wabash 

Valley/Southern Illinois Seismic Zone Earthquake Model ........ 2-2155
Appendix 2.5DD Boring Logs, Monitoring Well Logs, Piezometer Logs, and Test Pit 

Logs .......................................................................................... 2-2170

Chapter 3 Design of Structures, Components, Equipment, and Systems ................ 3-1

3.1 Conformance with NRC General Design Criteria ............................................. 3-1
3.2 Classification of Structures, Systems and Components................................... 3-1
3.3 Wind and Tornado Loadings ............................................................................ 3-1



iv Revision 1
March 2009

Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Contents

3.4 Water Level (Flood) Design.................................................................3-1
3.5 Missile Protection ............................................................................................. 3-1
3.6 Protection Against Dynamic Effects Associated with the Postulated Rupture 

of Piping ........................................................................................................... 3-2
    3.7 Seismic Design................................................................................................. 3-2

3.7.4 Seismic Instrumentation .................................................................... 3-3
3.8 Seismic Category I Structures.......................................................................... 3-3
3.9 Mechanical Systems and Components ............................................................ 3-3

3.9.6 Inservice Testing of Pumps and Valves............................................. 3-7
3.9.7 Risk-Informed Inservice Testing ...................................................... 3-14
3.9.8 Risk-Informed Inservice Inspection of Piping................................... 3-14
3.9.9 COL Information .............................................................................. 3-14
3.9.10 References ...................................................................................... 3-15

3.10 Seismic and Dynamic Qualification of Mechanical and Electrical Equipment 3-15
3.10.4 COL Information .............................................................................. 3-16

3.11 Environmental Qualification of Mechanical and Electrical Equipment............ 3-16
3.11.7 COL Information .............................................................................. 3-16

3.12 Piping Design Review .................................................................................... 3-17
3.13 Threaded Fasteners - ASME Code Class 1, 2, and 3 .................................... 3-17
Appendix 3A Seismic Soil-Structure Interaction Analysis ........................................ 3-17
Appendix 3B Containment Hydrodynamic Load Definitions..................................... 3-18
Appendix 3C Computer Programs Used in the Design and Analysis of Seismic Category 

I Structures ......................................................................................... 3-18
Appendix 3D Computer Programs Used in the Design of Components, Equipment, and 

Structures ........................................................................................... 3-18
Appendix 3E [Deleted] ............................................................................................. 3-18
Appendix 3F Response of Structures to Containment Loads.................................. 3-18
Appendix 3G Design Details and Evaluation Results of Seismic Category I Structures .

3-18
Appendix 3H Equipment Qualification Design Environmental Conditions................ 3-18
Appendix 3I Designated NEDE-24326-1-P Material Which May Not Change Without 

Prior NRC Approval ............................................................................ 3-18
Appendix 3J Evaluation of Postulated Ruptures in High Energy Pipes................... 3-18
Appendix 3K Resolution of Intersystem Loss of Coolant Accident .......................... 3-19
Appendix 3L Reactor Internals Flow Induced Vibration Program............................ 3-19



v Revision 1
March 2009

Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Contents

Chapter 4 Reactor ........................................................................................................... 4-1

4.1 Summary Description ....................................................................................... 4-1
4.2 Fuel System Design ......................................................................................... 4-1
4.3 Nuclear Design................................................................................................. 4-1

4.3.5 COL Information ................................................................................ 4-1
4.4 Thermal and Hydraulic Design ......................................................................... 4-1
4.5 Reactor Materials ............................................................................................. 4-1
4.6 Functional Design of Reactivity Control System .............................................. 4-1
Appendix 4A Typical Control Rod Patterns and Associated Power Distribution for 

ESBWR ................................................................................................ 4-2
Appendix 4B Fuel Licensing Acceptance Criteria ...................................................... 4-2
Appendix 4C Control Rod Licensing Acceptance Criteria .......................................... 4-2
Appendix 4D Stability Evaluation ............................................................................... 4-2

Chapter 5 Reactor Coolant System and Connected Systems .................................... 5-1

5.1 Summary Description ....................................................................................... 5-1
5.2 Integrity of Reactor Coolant Pressure Boundary.............................................. 5-1

5.2.1  Compliance with Codes and Code Cases ............................................. 5-1
5.2.4  Preservice and Inservice Inspection and Testing of Reactor Coolant Pres-

sure Boundary ..................................................................................... 5-1
5.2.5  Reactor Coolant Pressure Boundary Leakage Detection ...................... 5-3
5.2.6  COL Information .................................................................................... 5-4

5.3 Reactor Vessel ................................................................................................. 5-5
5.3.4  COL Information .................................................................................... 5-8

5.4 Component and Subsystem Design................................................................. 5-8
5.4.8  Reactor Water Cleanup/Shutdown Cooling System .............................. 5-8
5.4.12  Reactor Coolant System High Point Vents .......................................... 5-8

Chapter 6 Engineered Safety Features ......................................................................... 6-1

6.0 General............................................................................................................. 6-1
6.1 Design Basis Accident Engineered Safety Feature Materials .......................... 6-1
6.2 Containment Systems ...................................................................................... 6-1

6.2.8  COL Information .................................................................................... 6-2
6.3 Emergency Core Cooling Systems .................................................................. 6-2
6.4 Control Room Habitability Systems.................................................................. 6-2

6.4.4  System Operation Procedures .............................................................. 6-2
6.4.5  Design Evaluations ................................................................................ 6-2



vi Revision 1
March 2009

Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Contents

6.4.9  COL Information .................................................................................... 6-5
6.5 Atmosphere Cleanup Systems......................................................................... 6-5
6.6 Preservice and Inservice Inspection and Testing of Class 2 and 3 

Components and Piping ................................................................................... 6-5
6.6.2  .......................................................................................... Accessibility 6-5
6.6.6  System Pressure Tests ........................................................................ 6-6
6.6.7  Augmented Inservice Inspection .......................................................... 6-6
6.6.10  Plant Specific PSI/ISI Program Information ......................................... 6-9
6.6.11  COL Information .................................................................................. 6-9
6.6.12  References ........................................................................................ 6-10

Appendix 6A TRACG Application for Containment Analysis.................................... 6-10
Appendix 6B Evaluation of the TRACG Nodalization for the ESBWR Licensing Analysis

6-10
Appendix 6C Evaluation of the Impact of Containment Back Pressure on the ECCS 

Performance ....................................................................................... 6-10
Appendix 6D Containment Passive Heat Sink Details ............................................. 6-10
Appendix 6E TRACG LOCA Containment Response Analysis ............................... 6-10
Appendix 6F Break Spectrums of Break Sizes and Break Elevations..................... 6-10
Appendix 6G TRACG LOCA SER Confirmation Items............................................. 6-10
Appendix 6H Additional TRACG Outputs and Parametrics Cases .......................... 6-11
Appendix 6I Results of the Containment Design Basis Calculations With Suppression 

Pool Bypass Leakage Assumption of 1 cm 2 (1.08E-03 ft2)............... 6-11

Chapter 7 Instrumentation and Control Systems ........................................................ 7-1

Chapter 8 Electrical Power ............................................................................................. 8-1

8.1 Introduction....................................................................................................... 8-1
8.2 Offsite Power Systems ..................................................................................... 8-1

8.2.4  COL Information .................................................................................... 8-8
8.2.1  References ............................................................................................ 8-9

8.3 Onsite Power Systems ................................................................................... 8-13
Appendix 8A Miscellaneous Electrical Systems....................................................... 8-13

Chapter 9 Auxiliary Systems ......................................................................................... 9-1

9.1 Fuel Storage and Handling............................................................................... 9-1
9.1.4  Light Load Handling System (Related to Refueling) .............................. 9-1
9.1.5  Overhead Heavy Load Handling Systems (OHLHS) ............................. 9-2
9.1.6  COL Information .................................................................................... 9-4

9.2 Water Systems ................................................................................................. 9-5
9.2.1  Plant Service Water System .................................................................. 9-5



vii Revision 1
March 2009

Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Contents

9.2.2  Reactor Component Cooling Water System .......................................... 9-6
9.2.3  Makeup Water System .......................................................................... 9-6
9.2.4  Potable and Sanitary Water System ...................................................... 9-8
9.2.5  Ultimate Heat Sink ............................................................................... 9-10
9.2.6  Condensate Storage and Transfer System ......................................... 9-10
9.2.7  Chilled Water System .......................................................................... 9-11
9.2.8  Turbine Component Cooling Water System ........................................ 9-11
9.2.9  Hot Water System ............................................................................... 9-11
9.2.10  Station Water System ........................................................................ 9-11

9.3 Process Auxiliaries ......................................................................................... 9-22
9.3.1  Compressed Air Systems .................................................................... 9-22
9.3.2  Process Sampling System ................................................................... 9-22
9.3.3  Equipment and Floor Drain System ..................................................... 9-23
9.3.4  Chemical and Volume Control System ................................................ 9-23
9.3.5  Standby Liquid Control System ........................................................... 9-23
9.3.6  Instrument Air System ......................................................................... 9-24
9.3.7  Service Air System .............................................................................. 9-24
9.3.8  High Pressure Nitrogen Supply System .............................................. 9-24
9.3.9  Hydrogen Water Chemistry System .................................................... 9-24
9.3.10  Oxygen Injection System ................................................................... 9-26
9.3.11  Zinc Injection System ........................................................................ 9-27
9.3.12  Auxiliary Boiler System ...................................................................... 9-27

9.4 Heating, Ventilation, and Air Conditioning...................................................... 9-27
9.5 Other Auxiliary Systems ................................................................................. 9-27

9.5.1  Fire Protection System ........................................................................ 9-27
9.5.2  Communications System ..................................................................... 9-33
9.5.3  Lighting System ................................................................................... 9-36
9.5.4  Diesel Generator Fuel Oil Storage and Transfer System .................... 9-36
9.5.5  Diesel Generator Jacket Cooling Water System ................................. 9-38
9.5.6  Diesel Generator Starting Air System .................................................. 9-38
9.5.7  Diesel Generator Lubrication System .................................................. 9-38
9.5.8  Diesel Generator Combustion Air Intake and Exhaust System ........... 9-38

Appendix 9A Fire Hazards Analysis......................................................................... 9-41
Appendix 9B Summary of Analysis Supporting Fire Protection Design Requirements...

9-48

Chapter 10 Steam and Power Conversion System ...................................................... 10-1

10.1 Summary Description ..................................................................................... 10-1
10.2 Turbine Generator .......................................................................................... 10-1

10.2.5 COL Information .............................................................................. 10-2
10.3 Turbine Main Steam System .......................................................................... 10-2
10.4 Other Features of Steam and Power Conversion System ............................. 10-2



viii Revision 1
March 2009

Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Contents

10.4.10 COL Information .............................................................................. 10-7

Chapter 11 Radioactive Waste Management ................................................................ 11-1

11.1 Source Terms................................................................................................. 11-1
11.2 Liquid Waste Management System................................................................ 11-1

11.2.1 Design Basis.................................................................................... 11-1
11.2.6 COL Information .............................................................................. 11-3
11.2.7 References ...................................................................................... 11-3

11.3 Gaseous Waste Management System........................................................... 11-3
11.3.1 Design Basis.................................................................................... 11-4

11.4 Solid Waste Management System ............................................................... 11-10
11.4.1  SWMS Design Bases ..................................................................... 11-10
11.4.6 COL Information ............................................................................ 11-12
11.4.7 References .................................................................................... 11-12

11.5 Process Radiation Monitoring System ......................................................... 11-12
11.5.7 COL Information ............................................................................ 11-14
11.5.8 References .................................................................................... 11-15

Chapter 12 Radiation Protection ................................................................................... 12-1

12.1 Ensuring That Occupational Radiation Exposures Are ALARA ..................... 12-1
12.1.3  Operational Considerations ............................................................... 12-1
12.1.4 COL Information .............................................................................. 12-2

12.2 Plant Sources ................................................................................................. 12-2
12.2.4 COL Information .............................................................................. 12-8
12.2.5 References ...................................................................................... 12-8

12.3 Radiation Protection ..................................................................................... 12-23
12.3.4 Area Radiation and Airborne Radioactivity Monitoring Instrumentation .

12-23
12.3.7 COL Information ............................................................................ 12-23

12.4 Dose Assessment ........................................................................................ 12-23
12.5 Operational Radiation Protection Program................................................... 12-24

12.5.3 Operational Considerations ........................................................... 12-24
12.5.4 COL Information ............................................................................ 12-24

12.6 Minimization of Contamination and Radwaste Generation .......................... 12-24
12.6.1 Minimization of Contamination to Facilitate Decommissioning...... 12-24

Appendix 12A Calculation of Airborne Radionuclides.............................................. 12-25



ix Revision 1
March 2009

Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Contents

Appendix 12B Calculation of Airborne Releases ..................................................... 12-25
Appendix 12AA ALARA Program ......................................................................... 12-25
Appendix 12BB Radiation Protection ................................................................... 12-26

Chapter 13 Conduct of Operations ............................................................................... 13-1

13.1 Organizational Structure of Applicant ............................................................. 13-1
13.1.1  Management and Technical Support Organization ........................... 13-1
13.1.2  Operating Organization ..................................................................... 13-8
13.1.3  Qualification Requirements of Nuclear Plant Personnel .................. 13-24
13.1.4  COL Information .............................................................................. 13-24
13.1.5 References .................................................................................... 13-24

13.2 Training ........................................................................................................ 13-35
13.2.1  Reactor Operator Training ............................................................... 13-35
13.2.2  Training for Non-Licensed Plant Staff .............................................. 13-35
13.2.5  COL Information .............................................................................. 13-35

13.3 Emergency Planning .................................................................................... 13-36
13.3.2  Emergency Plan .............................................................................. 13-36
13.3.3  COL Information .............................................................................. 13-36

13.4 Operational Program Implementation .......................................................... 13-37
13.4.1  COL Information .............................................................................. 13-37
13.4.2  References ...................................................................................... 13-37

13.5 Plant Procedure............................................................................................ 13-45
13.5.1  Administrative Procedures ............................................................... 13-47
13.5.2  Operating and Maintenance Procedures ......................................... 13-49
13.5.3  COL Information .............................................................................. 13-60
13.5.4  References ...................................................................................... 13-61

13.6 Physical Security .......................................................................................... 13-64
13.6.2  Security Plan ................................................................................... 13-65
13.6.3   COL Information ............................................................................. 13-66
13.6 References .................................................................................... 13-66

13.7 Fitness for Duty ............................................................................................ 13-66
13.7 References .................................................................................... 13-67

Appendix 13AA Design and Construction Responsibilities .................................. 13-67
Appendix 13BB Training Program........................................................................ 13-74

Chapter 14 Initial Test Program ..................................................................................... 14-1

14.1 Initial Test Program for Preliminary Safety Analysis Reports ......................... 14-1
14.2 Initial Plant Test Program for Final Safety Analysis Reports .......................... 14-1

14.2.7  Test Program Schedule And Sequence ............................................ 14-2



x Revision 1
March 2009

Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Contents

14.2.9  Site-Specific Preoperational and Startup Tests ................................. 14-2
14.2.10  COL Information .............................................................................. 14-6

14.3 Inspections, Tests, Analysis, and Acceptance Criteria................................... 14-6
14.3.8  Overall ITAAC Content for Combined License Applications .............. 14-6
14.3.9  Site-Specific ITAAC ........................................................................... 14-7
14.3.10  COL Information .............................................................................. 14-7

Appendix 14.3ADesign Acceptance Criteria ITAAC Closure Process ...................... 14-7
Appendix 14AA Description of Initial Test Program Administration........................ 14-9

Chapter 15 Safety Analyses ........................................................................................... 15-1

15.1 Analysis of Infrequent Events......................................................................... 15-1

Chapter 16 Technical Specifications ............................................................................ 16-1

16.0 Introduction..................................................................................................... 16-1

Chapter 17 Quality Assurance ....................................................................................... 17-1

17.0 Introduction..................................................................................................... 17-1
17.1 Quality Assurance During Design .................................................................. 17-1
17.2 Quality Assurance During Construction and Operations................................ 17-1

17.2.1 COL Information .............................................................................. 17-1
17.3 Quality Assurance Program Description ........................................................ 17-2

17.3.1 COL Information .............................................................................. 17-2
17.4 Reliability Assurance Program During Design Phase .................................... 17-2

17.4.1 Introduction ...................................................................................... 17-2
17.4.6 SSC Identification/Prioritization ....................................................... 17-3
17.4.9 Operational Reliability Assurance Activities..................................... 17-3
17.4.10 Owner/Operator’s Reliability Assurance Program ........................... 17-3
17.4.13 COL Information .............................................................................. 17-4

17.5 Quality Assurance Program Description – Design Certification, Early Site 
Permits, and New License Applicants ............................................................ 17-4
17.5.1 References ...................................................................................... 17-5

17.6 Maintenance Rule Program............................................................................ 17-5
17.6.3 Maintenance Rule Program Relationship with Reliability Assurance 

Activities........................................................................................... 17-5
17.6.6 References ...................................................................................... 17-6

Appendix 17AA Fermi 3 Quality Assurance Program Description.......................... 17-7



xi Revision 1
March 2009

Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Contents

Chapter 18 Human Factors Engineering ...................................................................... 18-1

18.13 Human Performance Monitoring .................................................................... 18-1
18.13 Elements of Human Performance Monitoring Process.................... 18-1
18.13 COL Information .............................................................................. 18-1
18.13 Milestone for HPM Implementation.................................................. 18-1

Chapter 19 Probabilistic Risk Assessment and Severe Accidents ............................ 19-1

19.1 Introduction..................................................................................................... 19-1
19.2 PRA Results and Insights............................................................................... 19-1
19.3 Severe Accident Evaluations.......................................................................... 19-1
19.4 PRA Maintenance .......................................................................................... 19-1
19.5 Conclusions.................................................................................................... 19-2
19.5 Appendix 19A Regulatory Treatment of Non-Safety Systems (RTNSS) ...

19-2
19.5 Appendix 19ACM Availability Controls Manual................................... 19-2
19.5 Appendix 19B Deterministic Analysis for Containment Pressure Capability

19-3
19.5 Appendix 19C Probabilistic Analysis for Containment Pressure Fragility..

19-3
19.5 Appendix 19AA Summary of Plant-Specific PRA Review ............ 19-3



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


