FPL

Florida Power & Light Company
Turkey Point Plant, Units 6 & 7
COL Application

COLA Table of Contents

Part 1 — General and Financial Information
Part 2 — Final Safety Analysis Report (FSAR)
Part 3 — Applicant’s Environmental Report (ER)
Part 4 — Technical Specifications

Part 5 — Emergency Plan

Part 6 — Limited Work Authorization (LWA)/Redress Plan
Part 7 — Departures and Exemption Requests
Part 8 — Safeguards/Security Plans

Part 9 — Withheld Information

Part 10 — License Conditions (Including ITAAC)

Part 11 — Enclosures



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS

Chapter 1 Introduction and General Description of the

Plant ...t ———— 1.141
1.1 INtrOdUCHION ... 1.141
1.1.1 Plant LOCAtioN .......ooooviiiiiieeeeeeee 1.1-2
1.15 Yo7 1= To [1 ] = SRR 1.1-2
1.1.6.1 Regulatory Guide 1.70 .....cooiiiiiiiiieeeeeee e 1.1-3
1.1.6.3 Text, Tables and Figures ..., 1.1-3
1.1.6.5 Proprietary Information ...........ccccoooiiiiii 1.1-4
1.1.6.6 o] {0117/ 2 1< T 1.1-4
1.1.7 Combined License Information ............ccccoeieieeiiiiiie e, 1.1-4
1.2 General Plant DescCription.........ccccocooiiiiiieeeeeeeees 1.2-1
1.2.2 ]| (=Y D= oy o 4o o PSP 1.2-1
1.2.3 Plant Arrangement Description ... 1.2-2
1.3 Comparisons with Similar Facility Designs ............cccvvevvvvivieieiieiineeneeee. 1.3-1
1.4  Identifying Agents and Contractors............ccvveevveviiieieeeieeeeeeeeeeeeeeeeeeeee 1.4-1
1.4.1 Applicant — Program Manager..........ccccooeeieviiiiiiiiiiiee e 1.4-1
1428 Other Contractors ........coooooiii e 1.4-2
1.5 Requirements for Further Technical Information.................................. 1.5-1
1.6 Material Referenced ..o 1.6-1
1.7  Drawings and Other Detailed Information.............cccvveevviiiiviiiveiinninneee. 1.7-1
1.7.2 Piping and Instrumentation Diagrams...........cccccocceeiiiiieiiieceiiicceee, 1.7-1
1.8 Interfaces for Standard Design ............ccooiiiiiiiiiiiiiiiiiiieeeee e 1.8-1
1.9  Compliance with Regulatory Criteria ............cccovieeiiiiiiiiiieee 1.91
1.9.1 Regulatory GUIAES ...........eeeiiiiiiiiiiie e 1.9-1
1.9.11 Division 1 Regulatory Guides — Power Reactors .........ccccc......... 1.9-1
1.9.1.2 Division 4 Regulatory Guides — Environmental and Siting ......... 1.9-2
1.9.1.3 Division 5 Regulatory Guides — Materials and Plant
[ 0] (Yo 1o ] o R 1.9-2
1.9.1.4 Division 8 Regulatory Guides — Occupational Health ................ 1.9-3
1.9.15 Combined License Information ..........cccccceeiiiiiiiiiiiiiiiines 1.9-4
1.9.2 Compliance with Standard Review Plan (NUREG-0800) ................ 1.9-4
1.9.4.1 Review of NRC List of Unresolved Safety Issues and Generic
Safety ISSUES ..o 1.9-4
1.955 Operational EXperi€ncCe ........ccooiiiiiiiiiiie s 1.9-8
1.9.6 ReferenCes.......coooieieee s 1.9-8
1.10 Nuclear Power Plants to be Operated on Multi-Unit Sites................... 1.10-1
1.10.1  Potential Construction Activity Hazards .............cceevveiviiiieeiieiieenneen. 1.10-1
1.10.2 Potentially Impacted SSCs and Limiting Conditions for
(@] 01=T ¢=1 i[o] o PP 1.10-2
1.10.3  Managerial and Administrative Controls .............cccoooiiiiiiieniiinnnnns 1.10-3
Appendix 1A Conformance with Regulatory Guides...........ccccccermrrennns 1A1
Appendix 1B Severe Accident Mitigation Design Alternatives ........... 1B-1
Appendix 1AA Conformance with Regulatory Guides.............cceeuuueee 1AA-1

i Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

Chapter 2  Site Characteristics ..........ccooriiiiiini s 2.01
2.0 Site CharacteristiCs ........c.uuuiiiiiiiiiiee e 2.0-1
2.1 Geography and Demography ...........eeeeeeiiieiiiiiieeeeiieeeeeeeeeeeeeeee e 2.11
2.1.1 Site Location and Description ... 2.11
2111 Site LoCation .....coooiiiiii i 2.1-1
21.1.2 Site DesCription ..o 2.1-4
2113 Boundary for Establishing Effluent Release Limits .................... 2.1-5
2.1.2 Exclusion Area Authority and Control ..............ccooeiiiiiiiiiiiiiiiicia, 2.1-5
21.2.1 AULNOTILY oo 21-5
21.2.2 Control of Activities Unrelated to Plant Operation ....................... 2.1-6
2123 Arrangements for Traffic Control ............cccccoiiiiiiie, 2.1-6
21.24 Abandonment or Relocation of Roads .............ccoooeeiei. 2.1-6
2.1.3 Population Distribution ..., 2.1-6
2.1.31 Resident Population Within 10 Miles .........cccccooiiiiiiiiiiiicien e, 2.1-7
2.1.3.2 Resident Population Between 10 and 50 Miles .........ccccccceeennn.. 2.1-8
2.1.3.3 Transient Population ..., 2.1-8
2134 Low Population Zone .............uuviviiiiiiiiiiiiiiiiieiieieieeeeeeeeeeeeeeeeeeeee 2.1-13
2.1.35 Population Center ............uuuuiiviiiiiiiiiiiiiiieeeveeeee e 2.1-14
2.1.3.6 Population DeNSIty ........cccovieiiiiiiiii e 2.1-14
214 Combined License Information for Geography and

DemOgrapiy ......e e 2.1-15
215 References ... 2.1-15
2.2 Nearby Industrial, Transportation, and Military Facilities ..................... 2.2-1
2.2.1 Locations and ROULES ........cooiiiiiiiiii 2.2-1
2.2.2 DeSCrIPIONS ... 2.2-3
2.2.2.1 Description of FaCIlities .........ccccccuuiviiiiiiiiiiiiiiiiieeeeeiaens 2.2-3
2222 Description of Products and Materials .............ooviiiiiiiiiiiiiiiinenee. 2.2-3
2223 Description of Pipelines ... 2.2-5
2224 Description of Waterways ...........ccccciiiiiiiiiiiiiiiieeee e 2.2-7
2.2.2.5 Description of Highways ...........cccccvvviiiiiiiiiiiiiiieieeeeeeeeeee 2.2-7
2.2.2.6 Description of Railroads ...........ccccccuuviviiiiiiiiiiiiiiiiiiiiiiieeveeiieneanns 2.2-8
2227 Description of AIrPOrtS ............uvveiiiiiiiiiiiiiiiieiieiieeeeeeeereeeeeeeeeeeeeeee 2.2-8
2228 Projections of Industrial Growth .............cccooiiiie 2.2-14
223 Evaluation of Potential Accidents ...........cccooiiiiiiiiiiiiiies 2.2-15
2.2.31 Determination of Design-Basis Events .........ccccccoiiiiiiiiiiiinnnns 2.2-15
2232 Effects of Design Basis Events ..........cccccvvvviiiiiiiiiiiiiiieeeeeeeeeee, 2.2-45
224 Combined License Information ............ccccoiviiiiiiiiiii e 2.2-46
225 REFEIENCES ... 2.2-46
2.3 MEtEOIOIOQY ....eeeeeieieee ittt 2.3-1
2.3.1 Regional Climatology ........cceueiiiiiiiiiiiiiice e 2.3-1
2.3.11 Data SOUICES .....uuuiiiiiiiiii e eeeeseeesnesennes 2.3-2
231.2 General ClImate ..o 2.3-5
2313 Severe Weather ... 2.3-8
2314 Meteorological Data for Evaluating the Ultimate Heat Sink ....... 2.3-23
2315 Design Basis Dry and Wet Bulb Temperatures...........ccccccccee.... 2.3-24
2.3.1.6 Restrictive Dispersion Conditions ...........cccccviiiiiiiiiiiiiiiiieiiennnn.. 2.3-26

i Revision 5



2.3.1.7
2.3.1.8
232

2.3.21

2322

2323

2324
233
2.3.31
2.3.3.2
234
2341
2342
2343
2344
2.3.5
2.3.51
235.2
2353
2.3.6
2.3.6.1
2.3.6.2
2.3.6.3
2364
2.3.6.5
24
2.4.1
2411
24.1.2
2413
242
2421
2422
2423
2424
243
2431
244
2441
245
2451

2452
2453

Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

Climate Changes ........ooooiiiiiiiiieecce e 2.3-29
REfErENCES ... 2.3-31
Local Meteorology .......uucceiiiiiiieeeicee e 2.343
Normal, Mean, and Extreme Values of Meteorological
Parameters ........ooouviiiiiiiiii e 2.3-43
Potential Influence of the Plant and Related Facilities on
1Y =Y C=To] (o] [ |V 2.3-52
Local Meteorological Conditions for Design and Operating
B S ..ttt e e e e e eeeeeees 2.3-60
REfEIENCES ... 2.3-60
Onsite Meteorological Measurement Programs .......................... 2.3-132
Preoperational and Operational Monitoring Programs ............ 2.3-133
REfErenCes ... 2.3-149
Short-Term Diffusion Estimates ...........cccoooiieeiiiiiiees 2.3-161
(@] o] [=Tox 1177 SRR 2.3-161
PAVAN Modeling RESUIS .........cooooiiiiiiiiiiiiieece 2.3-161
Atmospheric Dispersion Factors for Onsite Doses .................. 2.3-164
Hazardous Material Releases ..........cccccoovviiiiiiiiiiiiiiiiin. 2.3-166
Long-Term Diffusion Estimates ...........cccccceeiii 2.3-173
(@] o] [=Tox 1177 USSR 2.3-173
Calculations ......ueeoiiii e 2.3-175
REfEIENCES ... 2.3-176
Combined License Information ...........ccccccciieiiiiiiiiieeeee, 2.3-188
Regional Climatology ........ccoeveviiiiiiiiiiiiieiieeeieeeeeeeeeeeeeeeeee e, 2.3-188
[WoToz= 1 1Y (=1 1T o] (o] (oo Y 2.3-188
Onsite Meteorological Measurement Programs ...................... 2.3-188
Short-Term Diffusion Estimates ..........ccccccceoiiiiiiiiiie 2.3-188
Long-Term Diffusion Estimates ............ccccoeeiiiiiniiiiiiis 2.3-188
Hydrologic ENGINEErING ........ccoiiiiiiiiiiiiieieee e 2.4.1-1
Hydrologic DescCription .........cooovviiiiiiicii e 2.4.1-1
Site and Facilities ........c.oeeeviieii 2.4.1-1
HYdroSPREre .....coooeiee e 24.1-3
REfEIENCES ... e 24.1-12
FIOOAS ... e 2.4.2-1
FIOOd HiStOrY ... 2.4.2-1
Flood Design Considerations ..........cccccccvvviiiiiiiiiii 2.4.2-3
Effects of Local Intense Precipitation ...................................... 2.4.2-4
REfEIrENCES ... 2.4.2-10
Probable Maximum Flood on Streams and Rivers .................... 2.4.31
REFEIENCES ... 2.4.3-2
Potential Dam Failures ............ooooviiiiiiiiicccee e 2.4.4-1
REfErenCeS ..o 24.4-2
Probable Maximum Surge and Seiche Flooding ......................... 2.4.51
Probable Maximum Winds and Associated
Meteorological Parameters ...........coccooiiiiiiiiiiiiiiieeeeeee 2.4.51
Surge and Seiche Water Level ..........ccccoooiiiiiiiiiiiiiiiiieeee, 2.4.5-2
Wave ACLIONS ... 2.4.5-11

iii Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

2454 RESONANCE ... 2.4.5-12
2.45.5 Protective Structures ..........ooueeiiiiiiiiiiiee e 2.4.5-14
2.4.5.6 REFEIENCES ..o 2.4.5-14
2.4.6 Probable Maximum Tsunami Hazards .........ccccooeveviiviiiiiiieiiieen, 2.4.6-1
2.4.6.1 Probable Maximum TSUNAMI .......coovvniiiieieeeeeeee e 2.4.6-1
2.4.6.2 Historical Tsunami Record ...........ooooveiiiiiiiiiiieeeeeeeeeeeeee e, 2.4.6-19
2.4.6.3 Source Generator Characteristics ........ccooovvveiiiiiiiiiiiiieeeeeens 2.4.6-22
24.6.4 Tsunami ANAIYSIS ....cooevviiiiiii e e 2.4.6-25
2.4.6.5 Tsunami Water LEVEI ..o 2.4.6-59
246.6 Hydrography and Harbor or Breakwater Influences on

TSUNAMI e 2.4.6-59
246.7 Effects on Safety-Related Facilities ...........ccccccoiiiiiiiiennne 2.4.6-60
2.4.6.8 REFEIENCES ..o 2.4.6-60
2.4.7 ICE EffECES e 2.4.71
2.4.7.1 REFEIENCES ..o 2.4.7-2
248 Cooling Water Canals and ReServoirs .........cccccooveuviieeeieeennnninnee. 2.4.8-1
24.8.1 Cooling Water Canals ........ccooooiiiiiiiiiiiie e 2.4.8-1
2.4.8.2 Makeup Water RESErvoirs ........cccoovevviiieeiiiiiie e 2.4.8-1
2.49 Channel DIVEISIONS ....cocvviiiiiee e eees 2.4.9-1
2.4.9.1 RETEIENCES ..o 2.4.9-4
2410 Flooding Protection Requirements ............cccccceeiiiiiiiiiieeeenes 2.4.10-1
2.4.11  Low Water Considerations ..........ccoooeuiiiiiiiiiiie e 2.4.11-1
2.4.11.1 Low Flow in Rivers and Streams .........c.ooveeeiiiiiieieiiiiiieeei, 2.4.11-1
2.4.11.2 Low Water Resulting from Surges, Seiches, or Tsunamis .....2.4.11-3
2.4.11.3 Historical Low Water ...........ooovuiiiiiiiee e 2.4.11-4
2.4.11.4 FUtUre CONIrOIS ....eeiiieieeeeeeeee e 2.4.11-4
24115 Plant Requirements ... 24114
2.4.11.6 Heat Sink Dependability Requirements ...........cccccvvviiiiiiinnnee. 2.4.11-5
2.4.11.7 REEIENCES ... 2.4.11-5
2412 GroUNAWALEE .....coooveiiiiiee e 2.4.12-1
24121 Description and Onsite USE .........ccvvvviiiiieiiiiiiiiieieeeeeeeeeeeeeeeee 2.4.12-1
2.4.12.2  Groundwater SOUICES ........cuuuiiiiieieieieeeee e 2.4.12-16
2.412.3  Subsurface Pathways ..........ccccooviiiiiiiiien 2.4.12-38
2.412.4  Monitoring or Safeguard Requirements .............ccccceveeeernnn. 2.4.12-42
2.4.12.5 Site Characteristics for Subsurface Hydrostatic Loading .....2.4.12-43
2.412.6  REEIENCES ....cooeeeiieeee e 2.4.12-44
Appendix 2AA  Transducer Data
1.0 TransSdUuCEr DAta ........coouuiiiiiiii e e 2AA-3
2.0 ReferenCce Heads ... 2AA-4
3.0 Data Evaluation ... 2AA-6
4.0 REFEIENCES ..ottt e e 2AA-7

iv Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

Apppendix 2BB Aquifer Pumping Results

O o Uy oY T= T NN 2BB-5
2.0 Background Hydrogeology ........cocuuiiiiiiiiiiiiiceiiici et e e e eeaeens 2BB-5
3.0 Conceptual Model ........oooviiiiiiiiiiiiie 2BB-6
4.0 MethodOlOY .......eeeiiiiieiiiiiiiei e 2BB-6
4.1 Test Configuration ..........ceeeeiiiiiiiiiii e 2BB-6
4.2 Data Collection and Pre-ProCessing ..........cccueevevevvereeeeeeeeeeeeeeeeeeeeeees. 2BB-7
4.3  Data ASSESSMENT .....uuiiiiiiiiiiiiiiiieeee ettt eeeeeeas 2BB-9
4.4 Data Interpretation ........ccccoooiiiiiiiiiii e 2BB-9
4.5 Generic Input Parameters ..............euueiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee 2BB-14
5.0 Unit 6 Shallow TeSt .....ovvviiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee e 2BB-15
5.1 TeStSUMMAIY ..ooiiiii e 2BB-15
5.2 Data ASSESSMENT ......uuiiiiiiiiiiiiiieie e 2BB-15
5.3 Summary of RESUIES .......uiviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee e 2BB-16
6.0 UNitB Deep TeSt ..o 2BB-16
6.1 TeStSUMMAIY ..o 2BB-16
6.2 Data ASSESSMENT .....eviiiiiiiiiiiieeeeeeeeee s 2BB-17
6.3 Summary of RESUILS .......oiviiiiiiiiiiiiieieeeeeeeeeeeeeee e 2BB-17
7.0 Unit 7 Shallow Test .......euuiiiiieieee e 2BB-18
% B =T S 1010 10 =1 VAP 2BB-18
7.2 Data ASSESSMENT ....ooiiiiiiiiiiiiee e 2BB-18
7.3  Summary Of RESUILS ........coooiiiiiiiiiii e 2BB-19
8.0 UNit7 DEEP TESE ooveeeeeieeieeeeeeeeeeeeeeeeee e 2BB-19
8.1 TeStSUMMAIY ...ouiviiiiiiiiiiiiiie e eeeeeeeeees 2BB-19
8.2 Data ASSESSMENT ......eeiiiiiiiieiieeee e 2BB-19
8.3  Summary of RESUIES .......uiviiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeee e 2BB-20
9.0 SUMMANY ..t e e e e e e 2BB-20
10.0 ReEfEIrENCES ... e 2BB-20
Appendix 2CC Groundwater Model Development and Analysis

1.0 ODbJeCtiVe & SCOPE ... 2CC-12
2.0  Aquifer Description & Available Data ..........ccccccevvvvveeviiiiiiiiieiiiinnen, 2CC-12
2.1 SHE OVEIVIEW ..ot e e e e e e e e e e e 2CC-12
2.2  Regional Hydrostratigraphy .........cccccoiiiiiiiiiieeee e 2CC-13
2.3 BiSCAYNE AQUITEI ..oooiiiiiiiiieee e 2CC-13
2.4 Groundwater LEVEIS ...........ouvuiiviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeee e e e e e 2CC-16
2.5 SUMACE WaLEN ....ooiiiiie e 2CC-17
2.6 Recharge and Evapotranspiration ..........ccccccccveviiiiiiiiiiiiiiiiiiiiieeeee, 2CC-19
2.7  Hydraulic CoNAUCLIVILY ...........cuvviiiiiiiiiiiiiiiiiiiieeeeeeeeeeee e 2CC-20
271 Pumping TeSES ..oooiiiiii 2CC-20
2.7.2 Literature Values ..o 2CC-22
2.8  Water WEIIS ....oeeeiiiiiiiiiiie et e e e e e e eeeees 2CC-22
3.0 Model DevelopmeENt .........ooiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee e 2CC-22
3.1 Conceptual Hydrogeologic Model ............ccccovviiiiiiiiiiiiii 2CC-22
3.2 Numerical MOAEl ... 2CC-23
3.21 Numerical Code .......oovvviiiiiiiii 2CC-23
3.2.2 Numerical SOIVES ........oooviiiiiiii 2CC-23

\% Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

3.2.3 MOdEl Grid ... 2CC-23
3.24 Model Layers ... 2CC-24
3.25 Boundary Conditions ...........cccccoo, 2CC-25
R TR T X110 [ g1 o] 1o =S 2CC-26
3.3.1 Equivalent Porous Media ..., 2CC-26
3.3.2 Steady-State Condition ............eeeviiiiiiiii 2CC-27
3.3.21 Pumping TeStS ....uuviiiiiiiiiiiiieieeeeeeeeeee e 2CC-27
3.3.2.2 Groundwater FIOW ..........oooiiiiiiiiiiiiiieee e 2CC-27
3.3.3 Constant-Density .......ccccccviiiiiiiiiiiiiiieiiieeeeeeeee e 2CC-27
3.34 Hydrostratigraphic UNitS ... 2CC-28
3.3.5 Boundary Conditions ...........uuiiiiiiiiiiiiiee e 2CC-29
3.3.6 Hydraulic CondUCHIVItIES .........coooiiiiiiiiiiie e 2CC-31
3.3.7 Precipitation and Evapotranspiration ..............................l 2CC-32
3.3.8 Groundwater Control: Dewatering ...........cceeevveeveieiiiiiiiiiiieieeeeeen, 2CC-32
3.3.9 Radial Collector WellS ..........oooeeiiiiiiieieee e 2CC-33
4.0 Model Calibration ... 2CC-34
4.1  Calibration Measures and StatistiCs ...........ceevviiiiiriiiiiiiiiiiiiiiiiieeeeen, 2CC-34
4.2  Calibration Criteria ........ccueeeiiiieiiiiee e 2CC-36
4.3  Calibration Parameters ........cccccooiiiiiiiiiieiiieee e 2CC-36
4.4  Calibration RESUILS .......ccevviiiiiiieeiie e 2CC-37
441 Simulation of Pumping TestS ... 2CC-37
4411 Pumping Test PW-7L .o 2CC-39
441.2 Pumping Test PW-1 e 2CC-40
4413 Pumping TeSt PW-7U ........ccuviiiiiiiiiiiiiiiiiieivieseeeeveevv e 2CC-41
4.4.2 Comparison to Regional Flow Regime .........ccccvvvvvvvviiiiiieiiennnnen. 2CC-42
44.3 Comparison with Cooling Canal System .............c....cc.cl. 2CC-42
4.5 Model Validation ...............euueiiieiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeee e 2CC-43
o T O] o o] [ 13 (o] o 1 2CC-43
5.0 Phase 1 Construction & Post-Construction Simulations .................... 2CC-44
5.1 Groundwater Control During Construction ........cccccccevvvviiiiiiiiiiiinnnnn. 2CC-44
5.2  Post-Construction Radial Collector Well Simulation ........................ 2CC-46
5.21 Origins of Water Supplying Radial Collector Wells ..................... 2CC-48
5.2.2 Approach Velocity at Bay/Aquifer Interface .............cccccceeieiiinnns 2CC-49
523 Sensitivity ANAIYSIS .....coiiiiiiiiie 2CC-50
6.0 Phase 2 Revisions to the Groundwater Model ...............ccoooeeeeei. 2CC-52
6.1  New Model Layer to Incorporate a Revised Top Elevation of the

Diaphragm Walls ..., 2CC-52
6.2 Modifications to the Structural Fill in the Top Model Layer .............. 2CC-53
6.3  Modifications to the Makeup Water Reservoir Simulated

TR L= 1Y, (oo = 2CC-53
7.0 Phase 2 Model ASSUMPLIONS ......oeeiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee e 2CC-53
7.4 BacKFill e 2CC-54
711 Structural Fill ... 2CC-54
7.1.2 Non-Structural Fill .........ccccooi 2CC-55
7.2  Makeup Water RESEIVOIr .......coovvviiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee e 2CC-56
7.21 Inactive Cells ..., 2CC-56
7.2.2 Constant Head ............uvviiiiiiieiiiiiiiieeeeeeeeeeeeeeeeee e 2CC-56

Vi Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

7.2.3 Horizontal FIOW Barriers ... 2CC-57
7.2.4 Hydraulic Conductivity .............cccocc 2CC-57
7.3 Sea-Level Rise Boundary Conditions ...........ccccccceil. 2CC-58
T4  ZONEBUAGEL ....oooiiiiie e 2CC-58
8.0 Phase 2 Post-Construction Simulations ..............ceeveviiiviiiiiiiiiieeeeennen. 2CC-59
S B I ©7o] o Tor 1U ] (o] o =S 2CC-60
10.0 REFEIENCES ... 2CC-61
2.4.13 Accidental Releases of Radioactive Liquid Effluents in Ground
and Surface Waters ..........ooooiiiiiiie e 24131
2.4.13.1 GrouNdWater........coooiiiiiee e 2.4.13-1
2.4.13.2  SUrface Water..........uuuuuiiiiiiieiiiiiieee e eaeeveeennees 2.4.13-22
2.4.13.3  CONCIUSIONS ....uuuiiiiiiiiiiiiiiiiiiiiiieei e baeeeeeesaeeseeennees 2.4.13-22
24134  REfErenCeS .....cooiiiiieeeeeee e 2.4.13-23
2.4.14  Technical Specification And Emergency Operation
ReqUIremMeENts .....coooeiiree e 2.4.14-1

2.4.15 Combined License Information ..o, 2.4.15-1
24151 Hydrological DescCription ............cccoiiiiiiiiiiiiiieeeiieeee e 2.4.15-1
24152 FIOOAS ..ot 2.4.151
2.4.15.3 Cooling Water SUPPIY ...evverrriiiiiiiieeiieeiieeeeeeeeeeeeeeeeeee e 2.4.15-1
24154  GroUNAWALET ....ccceieiiieiiee et e e e e e e e e e 2.4.151
2.4.15.5 Accidental Release of Liquid Effluents in Ground and

Surface Water ... 2.4.15-1
2.4.15.6 Emergency Operation Requirement ...........ccccccooiiiiieneinnnnne 2.4.15-2
2.5 Geology, Seismology, and Geotechnical Engineering............c.......... 2.5.0-1
2.5.0 SUMIMAIY ..uuuiiiiiitiiiitiiiee et e e s e asstssssssssssssssssssssssssnssseessnsnees 2.5.0-2
2.5.01 Basic Geologic and Seismic Information ...........cccccevvveveeeeennn.n. 2.5.0-2
25.0.2 Vibratory Ground MOtioN ..o 2.5.0-5
25.0.3 Surface Faulting ........ccevviiiiii 2.5.0-7
2504 Stability of Subsurface Materials and Foundations .................. 2.5.0-8
2.5.0.5 Stability of SIOPES ....ccooeeiiiee 2.5.0-11
25.0.6 REFEIENCES ..o 2.5.0-11
2.5.1 Basic Geologic and Seismic Information ..................................... 2.5.11
2511 Regional Geology ........couiiiiiiiiiiiiiieei e 2.5.1-4
251.2 Site GEOIOGY .eeeiiiiiiiiiie e 2.5.1-268
2513 REFEIENCES ... ennnees 2.5.1-288
2.5.2 Vibratory Ground Motion ...........ccooiiiiiiiiiiiiccccc 2.5.2-1
2521 Seismicity and Earthquake Catalog ..............cooeeeiiiiiiiiiiieneeenn, 2.5.2-2
2522 Updating the EPRI Seismic Source Model for the Site

REGION e 2.5.2-23
2523 Correlation of Seismicity with Geologic Structures and

SEISMIC SOUICES ..o 2.5.2-27
2524 Probabilistic Seismic Hazard Analysis and Controlling

Earthquakes ... 2.5.2-28
2525 Seismic Wave Transmission Characteristics of the Site ......2.5.2-106
25.2.6 Performance-based Ground Motion Response Spectra ....... 2.5.2-117
2527 REErENCES ... 2.5.2-118
253 Surface Faulting .........ooviii i 2.5.31

Vii Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

2.5.3.1 Geological, Seismological, and Geophysical Investigations...... 2.5.3-1
2532 Geological Evidence, or Absence of Evidence, for Surface

Deformation ........coo oo 2.5.3-7
25.3.3 Correlation of Earthquakes with Capable Tectonic Sources ..... 2.5.3-9
2534 Ages of Most Recent Deformation............cccccooviiiiiiiininnnns 2.5.3-10
2.5.3.5 Relationship of Tectonic Structures in the Site Area to

Regional Tectonic Structures ...........oovvvvveeevviiiieiieeeieeeieeeeeeeee 2.5.3-10
25.3.6 Characterization of Capable Tectonic Sources........................ 2.5.3-10
2.5.3.7 Designation of Zones of Quaternary Deformation in the

SIte REGION ... 2.5.3-10
25.3.8 Potential for Tectonic or Non-Tectonic Deformation

Atthe SIte .o, 2.5.3-11
2.53.9 REFEIENCES ...oeieeiiie e 2.5.3-14
254 Stability of Subsurface Materials and Foundations ..................... 2.5.41
2541 Geologic Features ......oooiieiiiiiiie e 2.5.41
2542 Properties of Subsurface Materials ... 2.5.4-5
2543 Foundation Interfaces ..........ooveevveeiiiiiiiiiiiiiiieiiieeeeeeee e 2.54-34
2544 Geophysical SUIVEYS ......cccooiiiiiiicccce e 2.5.4-35
2545 Excavations and Backfill ...........ccccoooiii e 2.5.4-48
2546 Groundwater Conditions ..........cccvviiiiiiiiiiiee e 2.5.4-54
2547 Response of Soil and Rock to Dynamic Loading ................... 2.5.4-56
25438 Liquefaction Potential ... 2.5.4-61
2549 Earthquake Site Characteristics .........ccccevveeiiiiiiiiiiiiiiiiiieenen, 2.5.4-65
25410  Static Stability ......cceeeeeieeei e 2.5.4-65
2.54.11  Design Criteria and References ........ccocccevvvvvvieeiieeiievieeieeennenn. 2.5.4-76
2.5.4.12 Techniques to Improve Subsurface Conditions ..................... 2.5.4-77
25413  REfErENCES ....cooviiiiiei e 2.5.4-78
255 Stability of SIOPES .....covviiiiii 2.5.5-1
2.5.5.1 Slope CharacteristiCs .......coooevvieiiiii e, 2.5.5-1
2.5.5.2 Design Criteria and Design Analyses ..........ccccveeveevveveeeeeeeeennen. 2.5.5-2
2.55.3 Results of the Investigations ............ccccoccL 2.5.5-2
2554 Properties of Borrow Material, Compaction, and Excavation

Specifications ... 2.5.5-3
2555 Stability of Slopes Conclusions ..........ccccooiiiiiiiiiiiiiieeee, 2.5.5-3
2556 REFEIENCE ... 2.5.5-3
256 Combined License Information ............cccooiiiiiiiiiiiie e 2.5.6-1
2.5.6.1 Basic Geologic and Seismic Information ..........cccccevvvvvveeeennnen. 2.5.6-1
256.2 Site Seismic and Tectonic Characteristics Information ............ 2.5.6-1
25.6.3 Geoscience Parameters ........coooooooiiiiiiiicecc s 2.5.6-1
256.4 Surface Faulting .......cccevviiiiii e 2.5.6-1
2.5.6.5 Site and Structures ..., 2.5.6-1
2.5.6.6 Properties of Underlying Materials ............covvviviieiiiiiiiiiieeeeenenen. 2.5.6-1
256.7 Excavation and Backfill ............ccccooiiii 2.5.6-2
256.8 Groundwater Conditions ...........cooooiiiiiiiiiiiiiccecec, 2.5.6-2
2.5.6.9 Liquefaction Potential ............cccccvviiiiiiiiiiiiiiiiiiieeeeieeeeeeee 2.5.6-2
2.5.6.10 Bearing Capacity .........cccoeriiiiiiiiiiiiie e 2.5.6-2
2.5.6.11 Earth Pressures ..., 2.5.6-2

Viii Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

2.5.6.12  Static and Dynamic Stability of Facilities ............ccoevvveevieiieenneen. 2.5.6-2
2.5.6.13  Subsurface Instrumentation .............coooueeiiiiiiiiiiie e 2.5.6-2
2.5.6.14  Stability Of SIOPES .......uuvruuiiiiiiiiiiiiiiiiiiiiiieiiieerree e 2.5.6-2
2.5.6.15 Embankments and Dams .........cooouiiiiiiiiiii e 2.5.6-3
2.5.6.16  Settlement of Nuclear Island .............coooviiiiiiiiiiii e, 2.5.6-3
2.5.6.17  Waterproofing System ... 2.5.6-3

Appendix 2.5AA Potential for Carbonate Dissolution and Karst Development
at the Turkey Point Units 6 & 7 Site

Executive SUMMArY ... 2.5AA-1
1 INtrOAUCHION .o 2.5AA-3
2 Surficial Dissolution Features .............uuvieeviiiiiiiiiiiiiiiiieeieeeeeeeeee e 2.5AA-4
2.1 Vegetated Depressions at the Site...........cccoiiiiiiiis 2.5AA-5
2.2 Vegetated Patterns on the Floor of Biscayne Bay .........ccccccceeeeee. 2.5AA-6
2.3 Comparison of Vegetated Depressions in the Site Vicinity to Other

Paleokarst Features........ ..o 2.5AA-11
3  Subsurface Dissolution Features at the Turkey Point

UNItS B & 7 SIte .ovveeeiee e 2.5AA-13
3.1 Touching-Vug PoOrosity..........ccceiiiiiiiiieiiiciee e 2.5AA-13
G T2 \Y (o] o ol o] o 1= | 2 2.5AA-14
4  Potential for Formation of Other Types of Carbonate

Dissolution Features at the Turkey Point Units 6 & 7 Site .............. 2.5AA-15
4.1 Carbonate Dissolution Mechanisms............ccccccoiiiiiiiiiiiiiiienes 2.5AA-15
411 Point Source DiScharge ..........cccccooviiiiiiiiiiiiie e 2.5AA-15
4.1.2 Submarine Groundwater Discharge........cccccccvvvevveeviieiiieiinnnennn. 2.5AA-15
4.1.21 Shoreling FIOW ..o 2.5AA-15
41.2.2 Deep Pore Water Upwelling ...........ceeeiiieiiiiiiiiiiee e, 2.5AA-20
4.2 Effect of Sea Level Fluctuation on Migration of the Freshwater/

Saltwater Interface ... 2.5AA-22
4.3 Potential for Sinkhole Development During Site Construction......... 2.5AA-23
5  Clarification of Issues Related to Interpretation of Data From the

Subsurface Investigation at the Turkey Point Units 6 & 7 Site......... 2.5AA-23

5.1 Assumptions in the Interpretation of the Microgravity Survey Data . 2.5AA-23
5.2 Significance of Rod Drops as Indicators of Possible Subsurface

0% 1V | (=T R 2.5AA-25
5.3 Significance of Closed Contours on the Key Largo Isopach Map.... 2.5AA-27
6 (070] g (o1 113 o) o I T 2.5AA-29
7 REFEBIENCES ... 2.5AA-30

iX Revision 5




Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

Chapter 3 Design of Structures, Components, Equipment

E= 1 Lo IR V5 =1 4 1= 3.11
3.1 Conformance with Nuclear Regulatory Commission
General Design Criteria .........cc.ueviiiiiiiii e 3.1-1
3.2 Classification of Structures, Components, and Systems ..................... 3.2-1
3.21 Seismic Classification ..............evuiiiiiiiiiiiiiieeeeeee e 3.2-1
3.21.3 Classification of Building Structures ..........ccccooiiiiiiiiiiiiiiiiins 3.2-1
3.2.2 AP1000 Classification System ...........ccccceii . 3.2-1
3.3  Wind and Tornado Loadings .........ccuuucieiiiieiiiieiiicie e 3.31
3.3.1.1 Design Wind VelOCItY .......ccoouiiiiiiiiiiiiiiiieeeee e 3.3-1
3.3.21 Applicable Design Parameters .........cccccccvvviiiiii 3.3-1
3.3.2.3 Effect of Failure of Structures or Components Not Designed for
Tornado Loads .....coooeiiiieiee 3.3-1
3.3.3 Combined License Information ............cccooieieiiiiiiie e, 3.3-2
3.4  Water Level (FIood) DESIGN ......ovviiiiiiiiiiiiiieeeieeeeeeeeeeeeeeeeeeeeeeeee e 3.4-1
3.4.1.3 Permanent Dewatering System ...........cccccoeiiiiiiiiii 3.4-1
3.4.3 Combined License Information .............ceeeeiieiiiiiiiiiiiiiiiiiiieeeeeeeeee e, 3.4-1
3.5  Missile ProteCtion ..ot 3.5-1
3.5.1.3 Turbine MiISSIIES .....cooiiiie 3.5-1
3.5.14 Missiles Generated by Natural Phenomenon ...........ccccevvveveeeeee. 3.5-2
3.5.1.5 Missiles Generated by Events Near the Site .............ccccceerinnne 3.5-2
3.5.1.6 Aircraft Hazards .........oooeeeiiiiiiieeeeee e 3.5-2
3.5.2 Protection from Externally Generated Missiles .............ccccceeeeeennn. 3.5-4
3.54 Combined License Information ............cccooieeieiiiiiiiee e, 3.5-5
3.6  Protection Against the Dynamic Effects Associated
With The Postulated Rupture of Piping ........cccccciiiiiiiviiiiiiiiiiiiiiiiinniens 3.6-1
3.6.4.1 Pipe Break Hazard Analysis ...........ccccouiiieiiiiiiiiiie e 3.6-1
3.6.4.4 Primary System Inspection Program for Leak-Before-Break
T o] oo PP PPPPPPP 3.6-2
3.7 SEISMIC DESIGN ..vvviiiiiiiiiiiiiiiiieeteeee et e e e e e e e e e e e e e e e e e e e e eeeaeees 3.7-1
3.7.1.1 Design Response SPecCtra .......ccccccccueiniiiiiieneannes 3.7-1
3.7.212  Methods for Seismic Analysis of Dams ..........ccccccccvviiiiiiiniinnnn.. 3.7-4
3.7.4.1 Comparison with Regulatory Guide 1.12 ........cccccoiiiiiiiiiiiieeeene 3.7-5
3.74.4 Comparison of Measured and Predicted Responses .................. 3.7-5
3.74.5 Tests and INSPECLIONS ......ueuiiiiiiiiei e 3.7-6
3.7.5 Combined License Information ............cccoviieieiiiiiiie e, 3.7-6
3.7.51 Seismic Analysis of Dams ........cccccoiiiiiiiiiiiic 3.7-6
3.7.5.2 Post-Earthquake Procedures ..........cccovviiieiiiiiiiiiicieiee e 3.7-6
3.7.5.3 Seismic Interaction ReVIEW .......ccccooiiiiiiiiiis 3.7-6
3.7.54 Reconciliation of Seismic Analyses of Nuclear Island
SHIUCIUIES .o 3.7-7
3.7.5.5 Free Field Acceleration Sensor ..........cccceeevviieiiiiiciiieee e 3.7-7
3.7.6 REFEIENCES ... 3.7-7
3.8  Design of Category | StrUCtUres ............cooccuiiiiieei i 3.8-1
3.8.3.7 In-Service Testing and Inspection Requirements ....................... 3.8-1
3.84.7 Testing and In-Service Inspection Requirements ........................ 3.8-1

X Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

3.8.5.1 Description of the Foundations ..............cevvviiiiiiiiiiiiiiiiiieeeeeeeeeeee, 3.8-1
3.8.5.7 In-Service Testing and Inspection Requirements ....................... 3.8-2
3.8.6.5 Structures Inspection Program ...........cooooiiiiiiiiiiiiiiciiccccccceceas 3.8-2
3.8.6.6 Construction Procedures Program ............ccccceeeeeiiiiiiiiinieeeeennne 3.8-2
3.9  Mechanical Systems and Components ........ccccccccvvviiiiiiiiiiiiiiieeeeee 3.9-1
3.9.6 Inservice Testing of Pumps and Valves ..........ccccccoviiiiiiieniiinnnns 3.9-7
3.9.6.3 Relief REQUESES .......vviiiiiiiiiiiiiiiieeieeeeeeee et 3.9-16
3.9.8 Combined License Information ............cccooieiieiiiiiiiiiee e 3.9-18
3.9.8.2 Design Specifications and Reports ............eeveeeeveeieiiiiieeieeeeeenneen. 3.9-18
3.9.8.3 Snubber Operability TEeStiNg .......c.evvieeiiiiiie e 3.9-18
3.9.84 Valve Inservice TestiNg ......cooooiiiiiiiiiiii e 3.9-18
3.9.8.5 Surge Line Thermal Monitoring ..o, 3.9-18
3.9.8.7 As-Designed Piping Analysis .........cccovviiiiiiiieiiiiiei e, 3.9-19
3.9.9 REFEIENCES ... 3.9-20
3.10 Seismic and Dynamic Qualification of Seismic Category |
Mechanical and Electrical Equipment ... 3.10-1
3.11  Environmental Qualification of Mechanical and Electrical
EQUIPMENT ..o 3.11-1
3.11.5 Combined License Information Item For Equipment
Qualification File .........ccooiiiiiiiiie e 3.11-1
Appendix 3A° HVAC Ducts and Duct Supports ........cccccemmmrmmrmmeeeenneennns 3A-1
Appendix 3B Leak-Before-Break Evaluation of the AP1000
PiPiNg oo 3B-1
Appendix 3C Reactor Coolant Loop Analysis Methods ..............ccccuut 3C+1
Appendix 3D  Methodology for Qualifying AP1000 Safety-Related
Electrical and Mechanical Equipment ............................ 3D
Appendix 3E High-Energy Piping in the Nuclear Island ..................... 3E-1
Appendix 3F Cable Trays and Cable Tray Supports ........ccccceeeeeennnnee 3F-1
Appendix 3G Nuclear Island Seismic Analyses .......ccccoommmmeemmmeemeenes 3G-1
Appendix 3H  Auxiliary and Shield Building Critical Sections ............ 3H-1
3HB.3 L0AAS ..eeiiiiiieeieeeee e 3H-1
Appendix 3l Evaluation for High Frequency Seismic Input ............... 311
Appendix 3JJ  Soil Structure Interaction Soil Profiles and Input
MOLIONS ... e 3JJ-1
3JJ.0 Introduction ... 3JJ-1
3JJ.1 Development of Amplification Factors at FIRS
HOMZON ..o 3JJ-1
3JJ.2 Development of FIRS ..........cooooiiiiiiiiiiicc, 3JJ-3
3JJ.3 Safe Shutdown Earthquake Motion ....................... 3J4J-5
3JJ.4 Strain-Compatible Soil Property Profiles ............... 3J4J-5
3JJ.5 Spectral Matching of Acceleration Time
HIStOrES .oooviiiiiiiieie 3JJ-6

Xi Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

3JJ.6 SSI Acceleration Time Histories ..........ccccccceeeenne. 3JJ-7
3JJ.7 References ........cccueeeveeiiiiiieee e 3JJ-8
Appendix 3KK Site Specific Seismic Evaluation Report .................... 3KK-1
Chapter 4 =Y T o 411
4.1 Summary DesCriplion ..........oooiiiiiiiiiiiiii e 4.11
4.2 Fuel SyStem DeSign .....ccuueiiiiiiiiiiiiiieiee e 4.2-1
v G B N[0T [T D 1Y [ | o PP 4.3-1
4.4 Thermal And Hydraulic DeSIgN ........uciiiiiiiiiiiiieici e e e e 4.4-1
447 Combined License Information ...........ccccooiieieiiiiiiie e, 4.4-1
4.5 Reactor Materials ..............eeuueiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeee e 4.5-1
4.6 Functional Design of Reactivity Control Systems .........ccccvvvvvvivivinenee. 4.6-1
Chapter 5 Reactor Coolant System and Connected Systems ........... 5.1
5.1 Summary DeSCrPioN ........oeviiiiiiiiiiiiiiieieeeeeeeeeeeeeeeee e 5.1-1
5.2 Integrity Of Reactor Coolant Pressure Boundary ............................... 5.2-1
5211 Compliance with 10 CFR 50.55a .......cccooiiiiiiins 5.2-1
524 Inservice Inspection And Testing Of Class 1
(070 g g oY o] g 1T o1 £ PRI 5.2-2
5.241 System Boundary Subject to Inspection ...........cccooeiiiiiiiiiiiiiinnnns 5.2-3
5.24.3 Examination Techniques and Procedures ............ccccvevevvvcnenennn.. 5.2-5
5244 Inspection INtervals ..., 5.2-7
5245 Examination Categories and Requirements ..............ccccccvniinnne. 5.2-7
5246 Evaluation of Examination Results ............ccccccoiiiiiiiiiiiiiiiiiinns 5.2-8
5.24.8 Relief REQUESES .....ueii e 5.2-8
5.249 Preservice Inspection of Class 1 Components ........ccccccevveeeeeeeee. 5.2-9
5.2.4.10 Program Implementation ...........cccoooiiiiiiiiiiicii e 5.2-9
5.2.6 Combined License Information Items .........cccccooiiiiiiiiiieceinie 5.2-10
5.2.6.1 ASME Code and Addenda ..........ccooeciiiiiiieeeiiieeeeee e 5.2-10
5.26.2 Plant-Specific Inspection Program .............cccoiiiiiiiiiiiiiiiiiinnneen. 5.2-11
5.2.6.3 Response to Unidentified Reactor Coolant System Leakage
Inside Containment ... 5.2-11
5.2.7 REFEIENCES ... 5.2-11
5.3  ReACIOr VESSEI ....ooeiiiiiiiieiieeeeeee e 5.3-1
5.3.2.6 Material SUrveillanCe ... 5.3-1
5.3.3.2 Operating ProCedures ...........coooiiiiiiiiiiiiiiiiiieeeee e 5.3-3
5.3.6 Combined License Information ..., 5.3-4
5.3.6.1 Pressure-Temperature Limit Curves .........cccccveevvevvvevieeeeiieeeeeeee, 5.3-4
5.3.6.2 Reactor Vessel Materials Surveillance Program ......................... 5.3-4
5.3.6.4 Reactor Vessel Materials Properties Verification ....................... 5.3-4
5.3.6.6 Quickloc Weld Build-up ISI ... 5.3-5
5.4  Component And Subsystem Design ..........ccceeeeeiiiiiiiiiiiiiieeeeeee 5.4-1
5425 Steam Generator Inservice Inspection ...........ccccoiiiiiiiiiiiiiiciinns 5.4-1
54.7.1 DESIGN BASIS ..oieevvieiiii it 5.4-1
5.4.15 Combined License Information Items ..........ccccooiiiiiiiiiiiiiiiiiieee. 5.4-3
5416  REfErENCES ..oooiiiieeee s 5.4-3

Xii Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

Chapter 6 Engineered Safety Features ......cccccccvviivieiiiieeeeseee e ceeseeeeee, 6.0-1
6.0 Engineered Safety FEAtUrES ......oooovviiiiiiiiiiiiiiiiieeeeeeeeeeeeeee 6.0-1
6.1  Engineered Safety Features Materials .............cc.ccccccol. 6.1-1
6.1.1.2 Fabrication Requirements ... 6.1-1
6.1.3 Combined License Information Items .........cccevvivviiiiin 6.1-3
6.1.3.1 Procedure REVIEW ..........cccuuuuuiiiiiiiiiiiiiiiiiiiiiiiveeaeeeeeeeeeaeeeneeaeees 6.1-3
6.1.3.2 Coating Program .........oooiiiiiiiii e 6.1-3
6.1.4 REFEIENCES ... 6.1-3
6.2 ContaiNnMment SYSIEMS .......ovviiiiiiiiiiieiiieeeeeeeeeeeeeeeeeeee e 6.2-1
6.2.2.3 Safety Evaluation ... 6.2-1
6.2.5.1 DeSigN BasiS .....cooiiiiiiiiiiiee e 6.2-1
6.2.6 Combined License Information for Containment Leak
Rate TeStNG ...uuuii i e 6.2-4
6.3 Passive Core Cooling System .........oooiiiiiiiiiiiiiiiiiiiiieeee 6.3-1
6.3.8 Combined License Information ............cccooiveieeiiiiiiee e, 6.3-1
6.3.8.1 Containment Cleanliness Program ............cccccceeeeiiiiiiiiineeeee e 6.3-1
6.4  Habitability SYStEmMS ... 6.4-1
6.4.1.1 Main Control Room Design Basis ..............eevvvvvievviviiviieeeeieeeeeeeeee. 6.4-1
6.4.3 System OPEeration ..........eeveiiiiiiiiiieeeeeeeeee e 6.4-1
6.4.4 System Safety Evaluation ............ccceevviiiiiiiiiiiiiiiiieeeeeeeeeeeeeee 6.4-2
6.4.4.1 Dual Unit ANalYSIS ......oeeiiiiiiiiiiei e 6.4-2
6.4.4.2 Toxic Chemical Habitability Analysis ...........ccccoiiieeiiiiiiiiiiiiiee. 6.4-3
6.4.7 Combined License Information .............ceeeviviiiiiiiiiiiiiiiieiiieeceeeeeee e, 6.4-4
6.5 Fission Product Removal and Control Systems .........................l. 6.5-1
6.6 Inservice Inspection of Class 2, 3, and MC Components ................... 6.6-1
6.6.1 Components Subject to Examination ..................ccccco 6.6-1
6.6.2 ACCESSIDINITY ... 6.6-1
6.6.3 Examination Techniques and Procedures ...........ccccooiiiiiiiiiiiiiinnnns 6.6-2
6.6.3.1 Examination Methods ... 6.6-2
6.6.3.2 Qualification of Personnel and Examination Systems for
Ultrasonic EXamination ... 6.6-3
6.6.3.3 Relief REQUESES ....ueeviiiiiiiieieeeeeeeeeeeeeeeeeeeeeee ettt 6.6-4
6.6.4 Inspection Intervals ..., 6.6-4
6.6.6 Evaluation of Examination Results ..................... 6.6-4
6.6.9 Combined License Information Items .........ccccvvvvvviiiiii 6.6-5
6.6.9.1 INSPECLiON Programs ..........cccoiiiiiiiiiii e 6.6-5
6.6.9.2 Construction ACtiVItieS .......coooiiiiiiii 6.6-5

Appendix 6A Fission Product Distribution in the AP1000
Post-Design Basis Accident Containment
Atmosphere ... e 6A-1

Xiii Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

Chapter 7 Instrumentation and Controls

4% S [ 01 (o Yo [¥ e (o o [P 7.1-1
7.1.6.1 Setpoint Calculations for Protective Functions .............cccccccuu... 7.1-1
A == To (o Al Iy | o TP 7.2-1
7.3  Engineered Safety Features ..........ccccoiiiiiiiiiie e 7.3-1
7.4  Systems Required for Safe Shutdown ............ccccoiiiiiiiiie, 7.4-1
7.5  Safety-Related Display Information ..........ccccccovii 7.5-1
7.5.2 Variable Classifications and Requirements ...........ccccccceviiiiinnnnnnn. 7.5-1
7.5.3.5 Type EVariables ..., 7.5-1
7.5.5 Combined License Information ............ccccciiiiiiiiiiiiiiiiieeenee, 7.5-1
7.6 Interlock Systems Important to Safety ... 7.6-1
7.7  Control and Instrumentation Systems ..........cccccoiiiiiiiiiiieeen 7.7-1
Chapter 8 Electric POWETr ...t e e 8.1-1
< 20t I [ o1 (o Yo [¥ e 1o o [ 8.1-1
8.1.1 Utility Grid Description ..., 8.1-1
8.1.4.3 Design Criteria, Regulatory Guides, and IEEE Standards .......... 8.1-1
8.2  Offsite POWer SyStem ..o 8.2-1
8.2.1 System DeSCrPLiON ..........vvviiiiiiiiiie e 8.2-1
8.2.1.1 Transmission Switchyard......................... . 8.2-2
8.2.1.2 TransfOrMer Ar€a ........oceeeeeiieee e 8.2-7
8.2.1.3 Switchyard Control Building............eeevviiiiiiiieeeeen 8.2-8
8.21.4 Switchyard and Transmission Line Testing and Inspection......... 8.2-9
8.2.2 Grid Stability........cccouviiiieee e 8.2-10
8.2.5 Combined License Information for Offsite Electrical Power-.......... 8.2-13
8.2.6 REFEIENCES......eeiiiiiee e 8.2-13
8.3  Onsite POWET SYSIEMS .....ovviiiiiiiiiiiiiiieeeeeeeeeeeee e e 8.3-1
8.3.1.4 Inspection and Testing ........c.cuveviiiiiiiii e 8.3-3
8.3.2.2 ANAIYSIS ..o 8.3-4
8.3.3 Combined License Information for Onsite Electrical Power............ 8.3-5
8.3.4 REFEIENCES ... 8.3-5
Chapter 9 Auxiliary Systems .......ccccccemiiiiiniiii s ———— 9.11
9.1 Fuel Storage and Handling ...........coooovviiiiiiiiiiiiiiiieeee 9.1-1
9.1.3.7 Instrumentation Requirements .........ccccoiiiiiii 9.1-1
9144 Inspection and Testing Requirements ..........ccccccei. 9.1-2
9.1.5 Overhead Heavy Load Handling Systems ..........cccccceviiiiiiiiiiennenn. 9.1-2
9.1.5.3 Safety Evaluation ..., 9.1-4
9.1.54 Inservice Inspection/Inservice Testing ......ccooevvevvviviiiiiiii, 9.1-5
9.1.5.5 Load Handling Procedures ..........cccoooeviiiiiiiiiiiiie et 9.1-5
9.1.6 Combined License Information for Fuel Storage and Handling ...... 9.1-6
9.1.6.5 Inservice Inspection Load Handling Systems ............ccccccoevinnnee. 9.1-6
9.1.6.6 Operating Radiation Monitor .............ccccoiiiiiiieeeee e 9.1-6
9.1.6.7 Coupon Monitoring Program ..........cccccceeuueueeunrienniinnireeinnnnennnnnnn, 9.1-7
9.2 Water SYSIEMS .ooeeeeieeeeeeeeeeeeeeeeee e 9.2-1
9.21.2 System Description ..........coooooiiiiiiiii i 9.2-1
9.2.2.1 Design Bases ......oceiiiiiiiiiii i 9.2-2

Xiv Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

9.25.3 System Operation .......cccooiiiiiii 9.2-3
9.2.7.2 System Description ... 9.2-3
9.2.8 Turbine Building Closed Cooling Water System ............ocovvvvvveeeeen. 9.2-5
9.2.8.1 DeSigN Basis ....ccooiiiiiiiiiiieee e 9.2-5
9.2.8.2 System DesCription ..........ueeiiiiiiii e 9.2-6
9.2.8.3 Safety Evaluation ... 9.2-10
9.2.84 Tests and INSPECLONS .......covviiiiiiiecce e, 9.2-10
9.2.8.5 Instrument Applications ..........ouvieiii i 9.2-11
9.2.9.5 Instrumentation Applications ..........cccccvviiiiiiii e, 9.2-12
9.2.11  Raw Water System ... 9.2-13
9.2.11.1  DeSign BasiS .......uuuiiiiiiiiiiiiieeeee e 9.2-13
9.2.11.2  System DesCription .........cooiiiiiiiiiiiiii e 9.2-14
9.2.11.3  System Operation .......cccccccevviiiiiiiiiiii 9.2-17
9.211.4  Safety Evaluation ...........ccccccoo 9.2-17
9.2.11.5 Tests and INSPECtioNS .......cccoeeviiiiiii i 9.2-18
9.211.6 Instrumentation Applications ..........ccccci 9.2-18
9.2.12 Deep Well Injection System ..........cooiiiiiiiiiiiiiiiieee e 9.2-18
9.2.12.1 DT oYT (o T 7= T L 9.2-19
9.2.12.2  System DeSCriplion .........vviiiiiiiiiiiiieieeeeeeeeeeeeeeeeee e 9.2-20
9.2.12.3  System Operation ........cccccceviiiiiiiiiiii 9.2-22
9.2.12.4  Safety Evaluation ...........cccouiiiiiiiiiiiiiee e 9.2-22
9.2125 Testsand INSPections ... 9.2-23
9.2.12.6 Instrumentation Applications ............ccccceii 9.2-23
9.2.13 Combined License Information ..........ccccoiiiiiiiiiiiiiiee e 9.2-23
9.2.131 Potable Water ... 9.2-23
9.213.2 Wastewater Retention Basins ..........cccccoeiiii 9.2-23
9.214  REfErENCES ..ooveiiiiiiiiieeeeeeeeeeee e 9.2-24
9.3  Process AUXIlIAriES ...........ueeeeeieiiiiiiiiiiieieeieieeeeeeeeeeee e 9.3-1
9.3.7 Combined License Information .............oeevviiiiiiiiiiiiiiiiiiiiieeeeeeeeee e, 9.3-1
9.4  Air-conditioning, Heating, Cooling, And Ventilation
Y251 (=1 0 P 9.4-1
94.14 Tests and INSPECLioN .........coeiiiiiiiiccc e, 9.4-1
9.4.2.2 System DesCription ..........ueeeeiiiiii e 9.4-2
9474 Tests and INnSpections ..., 9.4-2
9.4.12 Combined License Information ..........cccccevevviiiiiiiiiiiiiiiiiiiiiiieeeeeee e, 9.4-3
9.4.13  REfEreNCES ..oooiiieeee e 9.4-3
9.5  Other Auxiliary SySt€mS ........ovviiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee e 9.5-1
9.5.1.6 Personnel Qualification and Training ...........cccooccvviieeeeeeiiiiiieeen. 9.5-1
9.5.1.8 Fire Protection Program ...........ccccoiiiiiiiiiiiiee e 9.5-1
9.51.9 Combined License Information .............ccoooiiiiiiiiiiiiis 9.5-15
9.5.2.5 Combined License Information ............ccooeiiiiiiiiiiiiiiics 9.5-16
9.54.7 Combined License Information ..........ccccooviiiiiiiiiee e 9.5-17
9.5.5 REFEIENCES ... 9.5-18
Appendix 9A Fire Protection Analysis ... 9A-1
9A.2 Fire Protection Analysis Methodology .............ccccveeiiiiiiiiiiiieccnnnn. 9A-1
9A.3  Fire Area DescCription ........cccccoueiuiiiiiiiiiiiiiiiieiiieeeeeee e 9A-1

XV Revision 5




Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

9A.3.3 Yard Area and Outlying Buildings ......................... 9A-1
OA.4  REFEIENCES ....eeiiiiieei i 9A-2
Chapter 10 Steam and Power Conversion .......cccccccceireieiiieeeeceeeneeeeeen, 10.1-1
10.1  Summary DesCription ...........cooiiiiiiiiiiiiice e 10.1-1
10.1.3 Combined license information on erosion-corrosion monitoring ... 10.1-1
10.1.3.1 Erosion-Corrosion Monitoring ..........ccccveeeeieiiiiiiiiiiieeee e 10.1-1
10.1.3.2  ProCeAUIES ...ttt e e eeeeeeeees 10.1-2
10.1.3.3  Plant Chemistry ......cccccouuiiiiiiiiiiiiiiiiiiiitieee e eeeeeees 10.1-3
10.1.4  REFErENCES ...ooeiiiiei e e e 10.1-4
10.2  TUrbiNe-GENErator .............euueieeiiiiiieiiiiieieeiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 10.2-1
10.2.2  System DesCription ..........cooiiiiiiiiiiiieee e 10.2-1
10.2.3  Turbine Rotor INtegrity ... 10.2-1
10.2.3.6  Maintenance and Inspection Program Plan .........c...ccccooooevvveees 10.2-1
10.2.6 Combined License Information on Turbine
Maintenance and Inspection .........ccccoooviiririiiii e, 10.2-2
10.3 Main steam supply SYStEM ..o 10.3-1
10.3.5.4  Chemical Addition ..........cccoiiiiiiiiiiiiiee e 10.3-1
10.3.6.2  Material Selection and Fabrication ............cccccceiviiiiiiiineneenns 10.3-2
10.4 Other Features of Steam and Power Conversion System ................ 10.4-1
10.4.5 Circulating Water System .........cccccccuvviiiiiiiiiiiiiiiiieiiieeeeveeeeeeeeeeeee 10.4-1
10.4.5.1  DeSign Basis .....ccoiiuuiiiiiiiii i 10.4-1
10.4.5.2  System DescCription ..o 10.4-2
10.4.5.3  Safety Evaluation ..........cccooiiiiiiiiiiiii e 10.4-9
10.4.5.4  Tests and INSPECiONS .....coevvveciiiii e 10.4-9
10.4.5.5 Instrumentation Applications .........cccccieeiiiiiiiiiicc e 10.4-10
10.4.12.1 Circulating Water System .........ccccccoiiiiiiiiiaaas 10.4-12
10.4.12.2 Condensate, Feedwater and Auxiliary Steam System
Chemistry Control ... 10.4-12
10.4.12.3 Potable Water ... 10.4-13
10.4.13 REErENCES ...oooiiiiiiieeee e 10.4-13
Chapter 11 Radioactive Waste Management .............ccoccmmnnriniiissiinnnns 11.11
111 SOUIMCE TEIMIS ..eeiiiiiiee ettt ettt e e e e e e e e e e e e eeeeeeeeanns 11.1-1
11.2 Liquid Waste Management Systems ...........ccccoiieiiiiiiiiiiiiiieeeeeee 11.2-1
11.2.3.5 Estimated DOSES .........uuuuuiiiiimiiiiiiiiiiiiiiiiieeiiieeeeeeeeeeeeeeee e 11.2-3
11.2.3.6  Quality ASSUFANCE ......ooiiiiiiiiiiiiiiieee e 11.2-6
11.2.5 Combined License Information ............cccoooiiiiiiiiiiiiiiiieeeeeee 11.2-7
11.2.51 Liquid Radwaste Processing by Mobile Equipment ................... 11.2-7
11.2.5.2  Cost Benefit Analysis of Population Doses .........ccceevvevveeveeennen. 11.2-7
11.2.6 References ..., 11.2-7
11.3 Gaseous Waste Management System ..........cccccceviiiiiiiiiiiiens 11.3-1
11.3.3 Radioactive Rel€aSES ...........uvvvviiiviiiiiiiiiiiiieeieeieeeeeeeeeeeeee e 11.3-1
11.3.3.2  Estimated Annual Releases ..., 11.3-1
11.3.3.4  Estimated DOSES ...........uuuiiiiimiiiiiiiiiiiiiiiiieeiieeeeeeeeeeeeeeee e 11.3-1
11.3.3.6  Quality ASSUFANCE ......eoiiieeiiiiiiiiiiieee et e e 11.3-5
11.3.5 Combined License Information ............cccccouvviiiiiiiiiiiiiiiiieiiiieeeeeee. 11.3-6

XVi Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

11.3.5.1  Cost Benefit Analysis of Population Doses ..........coevvvevvevveeennenn. 11.3-6
11.3.6  REfErENCES ....oeiiiiieieeeee e 11.3-6
11.4 Solid Waste Management ...........cccuuvuviiiiiiiiiiiieeiiiriieeeeeereeereeeeeeeeeeeees 11.41
11.4.2  System DesCription ..........cooiiiiiiiiiiiie e 11.4-1
11.4.5  Quality ASSUIANCE .......ovviiiiiiiiiiiiiie e 11.4-1
11.4.6 Combined License Information for Solid Waste
Management System Process Control Program ........................... 11.4-2
11.4.6.1 ProCEAUIES ... e e e eeeeees 11.4-4
11.4.6.2  Third Party VENAOrS ........coovuiiiiii e 11.4-4
11.4.7  REFEIENCES ..ot e e eeeeeeeas 11.4-4
11.5 Radiation Monitoring ..........eeeeiiiiiiiiii e 11.5-1
11.5.1.2  Power Generation Design Basis ...........ccccvveeiiiiiiiiiiiiieeees 11.5-1
11.5.24 Inservice Inspection, Calibration, and Maintenance .................. 11.5-1
11.5.3  Effluent Monitoring and Sampling ..........cccccevvivivieieeeiieeeieeeeeeeeeeeee, 11.5-1
11.5.4 Process and Airborne Monitoring and Sampling ........ccccccccceeee.. 11.5-2
11.5.4.1 Effluent Sampling ... 11.5-2
11.5.4.2 Representative Sampling ........cccccevveeiiiiiiiieiiiiiiiieeeeeeeeeeeeeeeeeeee 11.5-3
11.5.6.5 Quality ASSUrANCE ......coiieiiiiiiiiiiiieee e 11.5-5
11.5.8 Combined License Information .............ccoooiiiiiiiiiiiiiiieeeee 11.5-5
11.5.9  REfErENCES ...ooeiiiiieeeie e 11.5-6
Chapter 12 Radiation Protection ... 12.11
12.1  Assuring That Occupational Radiation Exposures Are
As-Low-As-Reasonably Achievable (ALARA) .......viiiiiiiiiiieeiiis 12.1-1
12.1.3  Combined License Information ............ccccooiiiiiiiiiiiiiiiiiieee e 12.1-1
12.2 Radiation SOUICES ......cocueiiiiiiieee e 12.2-1
12.2.3 Combined License Information .............ccoooiiiiiiiiiiiiiiiiiiieeeeeee 12.2-3
12.3 Radiation Protection Design Features ............ccccceeiiiiiiiiiiiiiie 12.31
12.3.1.2  Radiation Zoning and Access Control ..........ccccccooiiiiiiieiiinnnnns 12.3-1
12.3.4  Area Radiation and Airborne Radioactivity
Monitoring Instrumentation ...........cccccooiiiiiiie 12.3-1
12.3.5.1  Administrative Controls for Radiological Protection ................... 12.3-5
12.3.5.2  Criteria and Methods for Radiological Protection ...................... 12.3-5
12.3.5.3  Groundwater Monitoring Program ............cccccceiiiiniiiiiieeeeeeeee 12.3-5
12.3.5.4  Record of Operational Events of Interest for
DEeCOMMISSIONING ...ccvveiiiiiiiiiiiiiie e 12.3-6
12,4 DO0SE ASSESSMENT ....oiiiiiiiiiiiie ettt eeeeeeeeees 12.4-1
12.41.9  Dose to Construction WOrkers ..........cccoooiuiiiiiiieeiiiiiiiiieeeee e 12.4-1
12.5 Health Physics Facilities Design ..........ccoovviiiiiiiiiiiiceice e, 12.5-1
12.5.2.2  FACIlItIES ..uvvviiiieeeeeeceee e 12.5-1
12.5.3.2  Job Planning Facilities ...........ccccceiiiiiiiiii e 12.5-1
12.5.4  Controlling Access and Stay TiMe ..........cccouiiieiiiiiiiiiiiiiieeeeeeeee 12.5-1
12.5.5 Combined License Information ............cccoooiiiiiiiiiiiiiiiieee e 12.5-1

XVii Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

Appendix 12AA Radiation Protection Program Description .............. 12AA-1
Chapter 13 Conduct of Operations .........ccccceeiiiiiiiieieieceee e, 13.1-1
13.1 Organizational Structure of Applicant ............ccccccvviiiiiiiiiiieiieeereenee, 13.1-1
13.1.1  Management and Technical Support Organization ....................... 13.11
13.1.1.1  Design, Construction, and Operating Responsibilities ............. 13.11
13.1.1.2  Provisions for Technical Support Functions .......ccccccccvvvvvinnnnn.. 13.1-2
13.1.1.3  Organizational Arrangement .............ccccovviiiiineiiiianannns 13.1-10
13.1.1.4  Qualifications of Technical Support Personnel ....................... 13.1-17
13.1.2  Operating Organization ...........cccccociiiiiiiiiiiiiii s 13.1-17
13.1.2.1  Plant Organization ...........cocciiiiiiiiiiiie e 13.1-17
13.1.3 Qualification Requirements of Nuclear Plant Personnel............. 13.1-32
13.1.3.1  Minimum Qualification Requirements ............ccccvvvevrirrveereennene. 13.1-32
13.1.3.2  Qualification Documentation ..............ccccoeieiiieiiiiiiiieee e 13.1-32
13.1.4 Combined License Information Item ............cccccoiiiiiiiiiiis 13.1-32
13.1.5  REfErENCES ..ooeiiiieieeee e 13.1-33
13.2 TrAINING oo e e e e e e 13.2-1
13.2.1  Combined License Information Item ..........ccccvvviiiiiiiiiiiiiiiiiieienee, 13.2-1
13.2.2  REfErENCES ....oeiiiiieeeeee e 13.2-1
13.3 Emergency Planning ......cccoooooiiieiiiioi e 13.3-1
13.3.1  Combined License Information Item ............cccccoviiiiiiiiiis 13.3-1
13.4 Operational Programs ... 13.4-1
13.4.1  Combined License Information Item ...........cccooiiiiii. 13.4-1
13.4.2  REFEIENCES ... et 13.4-1
13.5 Plant ProCedures ... 13.5-1
13.5.1  Administrative Procedures .............cccouuuuiiiiieiiiiiiiiiiiiiieeeceeeeeeeeeeee 13.5-1
13.5.2 Operating and Maintenance Procedures .......ccccccccvvvvvvieeiieeiennnn... 13.54
13.5.2.1  Operating and Emergency Operating Procedures .................... 13.5-4
13.5.2.2  Maintenance and Other Operating Procedures ......................... 13.5-4
13.5.3 Combined License Information Item ..........ccccvvviviiiiiiiiiiiiiieiieenee, 13.5-7
13.5.4  REfEreNCES ....oooiiiiiiiieeee e 13.5-7
G TG =T o U | SRS 13.6-1
13.6.1  Combined License Information Items ...........ccccccoiiiiiiiiinnnnnns 13.6-1
13.6.2  REFEIENCES ... e 13.6-2
13.7  FitnNeSS fOr DULY ...ooiiiiiiiiieee e 13.7-1
13.7.1  REFEIENCES ... 13.7-3
Appendix 13AA Construction-Related Organization ............cccccerrnnneee 13AA-1

XViii Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

Chapter 14 Initial Test Program ... 14.1-1
14.1 Specific Information To Be Included In Preliminary/
Final Safety Analysis Reports .........cccccoiii 14.11
14.2 Specific Information To Be Included In Standard
Safety AnalysisS REPOITS .......c.uuiiiiiiiiiii e 14.2-1
14.2.1  Summary Of Test Program And Objectives ...........cccuvviieeeieinnnns 14.2-1
14.2.1.4  Testing of First of a Kind Design Features ........cccccccvvvvvevenennnn. 14.2-1
14.2.1.5 Credit for Previously Performed Testing of First of a
Kind Design Features ..........couciiiiiiiiiiieciie e 14.2-1
14.2.2  Organization, Staffing, And Responsibilities ..........cc.ccccccvriiiinn.. 14.2-2
14.2.2.1  PT&O Organization ...........ooocciiiiiiiiiiiiiiieeeeee e 14.2-2
14.2.2.2 PT&O Organization Personnel Qualifications and Training ....... 14.2-4
14.2.2.3  Joint Test Working Group ............eeveerverieeeereeeireeeeeeeeeeeeeeeeeeeeeeeess 14.2-5
14.2.2.4  Site Construction Group (Architect Engineer) ........cccccvvevveeeeee. 14.2-9
14.2.2.5 Site Preoperational Test Group ........ccccccvvvvvrrruvirinirininennnnnnnnnn, 14.2-10
14.2.2.6  Site Startup TeSt Group ..........eeeueeemmmmiiiiiiiiiiiiiiiieeeiieieeeeeeeeeeeeee 14.2-11
14.2.3 Test Specifications and Test Procedures ..........ccccvvvvvivevivennnnee. 14.2-12
14.2.3.1  Conduct of Test Program ..........cccccvviivvivirieriiiieeeeieeveeeeeeeeeneeee. 14.2-13
14.2.3.2 Review of Test ReSUItS .......ccuviiiiiiiiiiii e 14.2-16
14.2.3.3  TeSt RECOIAS ... 14.2-17
14.2.5 Utilization Of Reactor Operating And Testing
Experience In The Development Of Test Program ..................... 14.2-18
14.2.5.1  Use of OE during Test Procedure Preparation ........................ 14.2-19
14.2.5.2  Sources and Types of Information Reviewed for ITP
Development ... 14.2-19
14.2.5.3  Conclusions from REVIEW ..........cccceeiiiiiiiiiiiiee e 14.2-19
14.2.54  Summary of Test Program Features Influenced by the
REVIEW ...ttt e e e e e e e e e e e e e eeeeeeas 14.2-19
14.2.5.5 Use of OE during Conduct of ITP ... 14.2-20
14.2.6  Use Of Plant Operating And Emergency Procedures ................. 14.2-20
14.2.6.1 Operator Training and Participation during Certain Initial
Tests (TMI Action Plan ltem 1.G.1, NUREG-0737) .................. 14.2-21
14.2.8 Test Program Schedule ..o 14.2-21
14.2.9 Preoperational Test Descriptions ...........cccccveeviiiiieeiiiiiiiiiieieeneee. 14.2-23
14.2.10 Startup Test ProCedUres ........cccccoecuuumunnieiiiiiiieineiiieinneineennnennees 14.2-31
14.3 Certified Design Material ............ccccccvviiviiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee 14.3-1
14.3.2.3  Site-Specific ITAAC (SS-ITAAC) .ooeiiiiieeee e 14.3-1
14.3.3 CDM Section 3.0, Non-system Based Design
Descriptions And ITAAC ..o 14.3-3
14.3.3.1  Subbasemat Concrete ITAAC ... 14.3-3
14.3.3.2  Pipe Rupture Hazard Analysis ITAAC .......cccvvvveeiviiiiiieieeeeeeeeen, 14.3-4
14.3.3.3  Piping Design ITAAC ... 14.3-4
14.3.3.4  Waterproofing Membrane ITAAC ........cvvvvvvvvvieeeeeeeeeeeeeeeeeeeeeee 14.3-5
14.4 Combined License Applicant Responsibilities ........cccccccvvvevieininnnn.. 14.4-1
14.4.1  Organization And Staffing ..., 14.4-1
14.4.2 Test Specifications And Procedures ..........cccceveeeeiiiiiiiiceiieiieenneee. 14.4-1

XiX Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

14.4.3 Conduct of TeSt Program .............eeeeveeeiiemiieeeeieeieeeeeeeeeeeeeeeeeeeeeeeeens 14.4-1
14.4.4 Review and Evaluation of Test Results .........cccccccoviiiiiiiiinenennnnns 14.4-1
14.4.5 Interface REqQUIrEMENTS ..........euvvviiiiiiieiiiiiieeeeeeeeeeeeee e 14.4-2
14.4.6  First-Plant-Only and Three-Plant-Only Tests ...........cccccceiiiinnis 14.4-2
Appendix 14A  Design Acceptance Criteria/itaac Closure

ProCess ....ccccciiiiiicrrrcsnscssss s 14A-1
Chapter 15 Accident AnalySes ......ccccceeeiiiiiisiesess s s s s e 15.0-1
15.0 AcCIdent ANAIYSES ...ouvuuiiiii i 15.0-1
15.0.3.2  Initial ConditioNS .........eeviiiiiiiiiiiiiee e 15.0-1
15.0.15 Combined License Information .............ccccoeviiiiiiiiiiiiiiiiiiiiiieeieeeee 15.0-1
15.0.16 REFEIENCES ....uuviiiiiiiiiiiiiiiiiii e e e e e e e eeeeeeees 15.0-1
15.1 Increase in Heat Removal from the Primary System ......................... 15.1-1
15.2 Decrease in Heat Removal by the Secondary System ..................... 15.2-1
15.3 Decrease in Reactor Coolant System Flow Rate ..........ccccccoevveeeen. 15.3-1
15.4 Reactivity and Power Distribution Anomalies ...........ccccccvieiiiiiiinnnnnnns 15.4-1
15.5 Increase in Reactor Coolant Inventory ...........cccccceeeiiiiiiiiiiencenne 15.5-1
15.6 Decrease in Reactor Coolant Inventory ...........cccccceeiiiiiiiiiieennns 15.6-1
15.7 Radioactive Release from a Subsystem or Component .................... 15.7-1
15.7.6  Combined License Information ............cccoooiiiiiiiiiiiiiiiiiie e 15.7-1
15.8 Anticipated Transients Without SCRAM ........ccccvviiiiiiiiiiiiiiiiiiiiieeee, 15.8-1

Appendix 15A  Evaluation Models and Parameters for
Analysis of Radiological Consequences of

Accidents ... e 15A-1
15A.3.3 Atmospheric Dispersion Factors ............cccccveivieeiiieiienneee. 15A-1
Appendix 15B Removal of Airborne Activity from the

Containment Atmosphere Following a LOCA ............. 15B-1
Chapter 16 Technical Specifications ...........ccccorriiiiiree 16.1-1
16.1  Technical Specifications .........ccccccoiiiiiiiiiieee e 16.1-1
16.1.1  Introduction To Technical Specifications ........cccccccvvvvvvivviiereennnnnn. 16.1-1
16.2 Design Reliability Assurance Program .........ccccoooevviiiiiiiiiciinieeeeeeeeinns 16.2-1
16.3 Investment ProteCtion .................eeeueiiiiiiiiiiiiiiiiiiiiiiiieeeeeeieeeeeeeeeeeeeeeee 16.3-1
16.3.1  Investment Protection Short-term Availability Controls ................. 16.3-1
16.3.2 Combined License Information ..........cccccoceieiiiiiiiice e, 16.3-1
Chapter 17 Quality ASSUranCe .........cccceiiiiiiiinnmnsee e 17.11
17.1 Quality Assurance During the Design and Construction Phases ....... 17.1-1
17.2 Quality Assurance During the Operations Phase ...........ccccccceeeennne 17.2-1

17.3 Quality Assurance During Design, Procurement,
Fabrication, Inspection, and/or Testing of Nuclear Power Plant

EMS e 17.3-1
17.4 Design Reliability Assurance Program ............cccccceeeeiiiiiiiiineeeeeeennnne 17.4-1
17.5 Quality Assurance Program Description — New License

APPIICANES oo —————————— 17.5-1
17.6  Maintenance Rule Program ..........cccoooiiiiiiiiiiiiiiii e 17.6-1

XX Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

17.7 Combined License Information tems ..., 17.7-1
17.8 REFEIENCES ..ot e e 17.8-1
Chapter 18 Human Factors Engineering .......ccccccceeeiiiiiiiieeieeececeveeeeen, 18.1-1
LS T B O 1= o= OSSPSR 18.1-1
18.2 Human Factors Engineering Program Management ......................... 18.2-1
18.2.1.3  Applicable FacCilities .........ccccuuviimiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee e 18.2-1
18.2.6 Combined License Information ............cccooiiiiiiiiiiiiiiiiiiiieeeeee 18.2-1
18.2.6.2 Emergency Operations FaCility ...........cccceevveeiiieieiiiiiiiieeieeeeeeeee, 18.2-1
18.3 Operating EXperience REVIEW .............euvviiiiiiiieiiiiiiieeeeeeeeeeeeeeeeeeeeeeeees 18.3-1
18.4 Functional Requirements Analysis and Allocation .............cccccceeinee 18.4-1
18.5 AP1000 Task Analysis Implementation Plan .............cccccoieeiiinnnnns 18.5-1
18.6  StAffiNG wooiiieiiiee e 18.6-1
18.6.1  Combined License Information Item ............cccccoiiiiiiiiii s 18.6-2
18.6.2  REErENCES ....ooviiieiieee e 18.6-2
18.7 Integration of Human Reliability Analysis With Human Factors

ENGINEEIING ... 18.7-1
18.8 Human System Interface Design ..........cccccviiiiiiiiiiiiie e 18.8-1
18.8.3.5  Technical Support Center Mission and Major Tasks ................. 18.8-1
18.8.3.6  Operations Support Center Mission and Major Tasks ............... 18.8-1
18.9 Procedure Development ...........ooiiiiiiiiiiiiiccn e 18.9-1
18.10 Training Program Development ............ccccoiiiiiiiiiiiiiniiiiiieeeeeeee 18.10-1
18.10.1 Combined License Information .............cccccoiiiiiiiiiiiiiines 18.10-1
18.11 Human Factors Engineering Verification and Validation ................. 18.11-1
1 T 2 [ 1Y7=T o (o] N 18.12-1
18.13 Design Implementation ...........oooeiiiiiiii e 18.13-1
18.14 Human Performance Monitoring ...........ccccccuvvvvvvvvvvviveeeiiirsvreeeeeeeeene. 18.14-1
Chapter 19 Probabilistic Risk Assessment ............coooeeiiiiiiiiiiccnnccnnnnes 19.1-1
S IR B 1) Yo [ T o o S 19.1-1
19.2 Internal Initiating EVENtS ... 19.2-1
19.3 Modeling of Special Initiators ...........ccccvvviiiiiiiieiiiiieeeeeeeeeeeeeeee 19.3-1
19.4 Event Tree MoOdelS ...........ouuueimmiiiiiiiiiiiiiieeieeeee e 19.4-1
19.5  SUPPOIt SYSIEMS ....euiiiiiiiiiiiit e e e e e eeeeeees 19.5-1
19.6 Success Criteria ANalYSIS ......coooiiiiiiiiiiiiiie e 19.6-1
19.7 Fault Tree GUIdeliNeS ...........euuiiiiiiiiiiiiiiiiieeeeeeeeeeeeee e 19.7-1
19.8 Passive Core Cooling System — Passive Residual Heat Removal .. 19.8-1
19.9 Passive Core Cooling System — Core Makeup Tanks .................... 19.9-1
19.10 Passive Core Cooling System — Accumulator ...........ccccevvvvvevvenneeee. 19.10-1
19.11 Passive Core Cooling System — Automatic Depressurization

SYSIEIM e 19.11-1
19.12 Passive Core Cooling System — In-containment

Refueling Water Storage Tank ..........ccovviiiiiiiiiiiiiieceeee e 19.121
19.13 Passive Containment Cooling .........cccccccciuuiiiiieniiiiiiiiiieeeeinneannns 19.13-1
19.14 Main And Startup Feedwater System ..........ccccvvvvviviiiiiiiiiieeeeeeeeeee, 19.14-1
19.15 Chemical And Volume Control System .........cccccvvvvvvveeiieeiieeeieeeeeeee. 19.15-1
19.16 Containment Hydrogen Control System ...........cccccceiiiiiiiiiiinne 19.16-1

XXi Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

19.17 Normal Residual Heat Removal System ...........cccccccviiiiiviiiiiiiinnnnn, 19.17-1
19.18 Component Cooling Water System ..........cccccvvviviviviieeiieiiieeeeeeeeeeee, 19.18-1
19.19 Service Water System ........cccoooiiiiiiiiiii 19.19-1
19.20 Central Chilled Water System ..o 19.20-1
19.21 AC POWET SYSTEIM ..ottt 19.21-1
19.22 Class 1E DC & UPS System .......ccccuviiiiiiiiiiiiiiee e 19.22-1
19.23 Non-Class 1E DC & UPS System .......cccccoceiinveeiiiiiiiiiiiviviininnns 19.23-1
19.24 Containment 1SOlation ............cooviiiiiiiiiiiiiee e 19.24-1
19.25 Compressed and Instrument Air System .........cccccccvvvivviiniiiinniinnnnnn, 19.25-1
19.26 Protection and Safety Monitoring System ...........ccccooiiiiiiiieniiinnnns 19.26-1
19.27 Diverse Actuation System ..o 19.27-1
19.28 Plant Control SYStem .........coooiiiiiiiiiiii e 19.28-1
19.29 Common Cause ANAIYSIS ......cccccuuuuuuuriiiiiiiiiirieere e 19.29-1
19.30 Human Reliability ANalysis .........cceiiiiiiiiiiici i 19.30-1
19.31 Other Event Tree Node Probabilities ............cccceeeevveiiiiiiiiiiieeee 19.31-1
19.32 Data Analysis and Master Data Bank ..............cccccceeiiiniiiiiiie 19.32-1
19.33 Fault Tree and Core Damage Quantification .............ccccoiieeiinnnnn. 19.33-1
19.34 Severe Accident Phenomena Treatment ...........ccccoeiiiiiiiiiiinnennns 19.34-1
19.35 Containment Event Tree Analysis .........cccccvvvvvviiiiviiriiiiiiiireeeeevneene, 19.35-1
19.36 Reactor Coolant System Depressurization .............ccccccvvvvvvvnninnnnnn, 19.36-1
19.37 Containment 1Solation ............ccccciiiiiiiiiiiieeeeee e 19.37-1
19.38 Reactor Vessel Reflooding .........ccuviiiiiiiiiiiiii e 19.38-1
19.39 In-vessel Retention of Molten Core Debris ..........cccoccovviiiiiiiiiiennnnn. 19.39-1
19.40 Passive Containment Cooling .........ccccccceinuiiiiieiiiiiiiiiiieivneiannaanns 19.40-1
19.41 Hydrogen Mixing And Combustion Analysis ..........ccccceveeeviviveereeneeee. 19.41-1
19.42 Conditional Containment Failure Probability Distribution ................. 19.42-1
19.43 Release Frequency Quantification ...........cccoocoiiiiiiiiiiiiiiiiie 19.43-1
19.44 MAAP4.0 Code Description and AP1000 Modeling ..........ccccceeeeenee 19.44-1
19.45 Fission Product Source TErmMS ........cccccuevvverumerrrerrerreeeeeeeeereeeeeeeeeee. 19.45-1
19.46 NOLUSEA ... e e e e 19.46-1
19.47 NOLUSEA ... e e e e 19.47-1
19.48 NOLUSEQA ...t e e e e e e e e e 19.48-1
19.49 Offsite Dose Evaluation ..o 19.49-1
19.50 Importance And Sensitivity Analysis ..........ccccviieiiiiiiiiiiiee 19.50-1
19.51 Uncertainty ANalySiS .........oooiiiiiiiiiiiiiiice e 19.51-1
19.52 NOLUSEA ...t e e e e e 19.52-1
19.53 NOLUSEA ... e e e e 19.53-1
19.54 Low Power And Shutdown PRA Assessment ..........ccccoeecvveeeeeeennn. 19.54-1
19.55 Seismic Margin ANAIYSIS .......cccooiiiiiiiiiiiiiee e 19.55-1
19.55.6.3 Site Specific Seismic Margin Analysis .........cccccccoviiiiiieieeeennnn. 19.55-1
19.56 PRA Internal Flooding ANalySiS ..........ccceiiiiiiiiiiiiiieeeiiiiiiieeeee e 19.56-1
19.57 Internal Fire ANalYSIiS .....ccoooeiiiiiiiiiiii e 19.57-1
19.58 Winds, Floods, And Other External Events .........ccoovomivvieiiiieeinnn.. 19.58-1
19.58.1  INtrodUCHION ... 19.58-1
19.58.2.1 Severe Winds and Tornadoes ...........cccceeveevvevvveereeerieeeeeeeeenne. 19.58-1
19.58.4 REfEIENCES ..o 19.58-6
19.59 PRA Results and INSights .........ccccuiiiiiiiiiiee e 19.59-1

XXii Revision 5



Turkey Point Units 6 & 7
COL Application
Part 2 — FSAR

FSAR MASTER TABLE OF CONTENTS (CONT.)

19.59.10.5 Combined License Information .............cccccceeeiiiiiiiiiieneees 19.59-1
19.59.10.6 PRA Configuration Controls ............cccccuvrvivvivirieeieiriireeeeeeenene. 19.59-3
19.59.11 REErENCES ...ooeviiiiiieeeee et 19.59-7
Appendix 199A Thermal Hydraulic Analysis to Support

Success Criteria ......ccvvvvevvvievrierr s 19A-1
Appendix 19B Ex-Vessel Severe Accident Phenomena ...................... 19B-1
Appendix 19C Additional Assessment of AP1000 Design Features ..19C-1
Appendix 19D Equipment Survivability Assessment .......................... 19D-1
Appendix 19E Shutdown Evaluation ...........ccccooeiiiciiiniinsiicscicnnnnes 19E-1
Appendix 19F Malevolent Aircraft Impact ...........cccooeiiiiiiiiiieeees 19F-1

XXiii Revision 5





