5. Reactor Coolant System and Connected Systems AP1000 Design Control Document

TABLE OF CONTENTS

Section Title Page
CHAPTER 5 REACTOR COOLANT SYSTEM AND CONNECTED SYSTEMS......cccccoovvvvrennen. 5.1-1
5.1 SUMMAry DESCIIPLON . ...coueiiiiriiieiieiteeeriteree ettt sttt 5.1-1
5.1.1 DESIZN BaASES....uiiiiiiiiiiiciie ettt ettt e eb e ebaeenae e 5.1-1
5.1.2 Design DeSCriPLion. .......ccveieriieriieeniieeiee ettt et e et e stee e sieeesbeeesaree s 5.1-2
5.1.3 SyStemM COMPONENLS....ccceeurireieiiieeeeiieeeeiireeeerteeeeesireeesssreessesaeesssssneeesases 5.1-4
5.1.3.1 Reactor VESSel......cocueeviiiiiiiiiiiiiiiieeecieeecce e 5.1-4
5.1.3.2 AP1000 Steam Generator...........cceeeveeerieernieeenueeeneeenieeenaeennne 5.1-4
5.1.3.3 Reactor Coolant PUMPS ........ccceveviiiniiiiiieeieeeiee e 5.1-5
5.1.34 Primary Coolant Piping ..........ccocveerviiiniiinniiineiicenieceieeae 5.1-6
5.1.3.5 PIeSSUIIZET ..ottt 5.1-6
5.1.3.6 Pressurizer Safety Valves .......ccoocvevviiiiieiniiiiniienieceeeenieee 5.1-6

5.1.3.7 Reactor Coolant System Automatic Depressurization
VALVES...eieiieiiie ettt s 5.1-6
5.14 System Performance CharacterisStiCs .........ceeeeueeerueeriierenieeriieenieesieeeeieeeane 5.1-7
5.14.1 Best-Estimate FLOW ......ccooouiiiiiiiiiiiiiiiiceecceeeceeee e 5.1-7
5.1.4.2 Minimum Measured FIOW .........cccccooeevienieniiniinniiiecenceee, 5.1-7
5.14.3 Thermal Design FLOW .........cooviiiiiiiiiiiiniiiiieeceeeceeceeee 5.1-8
5.1.4.4 Mechanical Design FIOW .........cccccvieiiiiiniieniieeieeeee e 5.1-8
5.1.5 Combined License Information.............ccceeveeenieennieenieeinieenieeeieeniee e 5.1-8
5.2 Integrity of Reactor Coolant Pressure Boundary ...........ccocceeeviieniiiiiieinieenieeeieeeees 5.2-1
5.2.1 Compliance with Codes and Code Cases.........ccooeeerveernieeenieenieenneeenieennes 5.2-1
5.2.1.1 Compliance with 10 CFR 50.55a ......cooviiiieiiiiiieeieeeieeeiee 5.2-1
5.2.1.2 Applicable Code Cases........corverrriiienieeriiienieeniee e 5.2-3
5.2.13 Alternate Classification ...........ccooceeveereeriierienneenicnceeeeee 5.2-3
5.2.2 OVerpressure ProteCtion .........eevvieiriieenieeiiiienieeniee ettt et 5.2-5
5.2.2.1 Design BaSES ..cuveiiiiieiiieeiie ettt 5.2-5
5.2.2.2 Design Evaluation ........cc.cceevieiiiieinieiiiiceieeeeeeniee st 5.2-7
5.2.2.3 Piping and Instrumentation Diagrams ..............ccceeevveerrveernneenns 5.2-7
5.2.2.4 Equipment and Component Description.............cceeveeevueeenueenns 5.2-7
5.2.2.5 Mounting of Pressure Relief Devices.........coccveveiieecieenieeneennns 5.2-8
5.2.2.6 Applicable Codes and Classification ............cccoceeevveernieennieeanns 5.2-8
5.2.2.7 Material SpecifiCations...........cceeeeveeeriieriieeeiie e 5.2-8
5.2.2.8 Process InStrumentation.............coceeereeerieeenieeniieeenieesiee e 5.2-8
5.2.2.9 System Reliability........cccccerieniiniiniiiiiiieeeeeeececeee 5.2-9
5.2.2.10  Testing and INSPECtiON........cccceerviriiriiieiieniiniicieeeeree e 5.2-9
523 Reactor Coolant Pressure Boundary Materials..........cccoocvevevienciieeceennneenen. 5.2-9
5.2.3.1 Materials SPecifications ........c..ccoceervuereieeneenieniieeieereeeeseee 5.29
5.2.3.2 Compatibility with Reactor Coolant...........c.cccccvvevveeecieennenns 5.2-10
5233 Fabrication and Processing of Ferritic Materials ..................... 5.2-12
5.23.4 Fabrication and Processing of Austenitic Stainless Steel ........ 5.2-13
5.2.3.5 Threaded Fastener Lubricants ...........cccocceeevieeinieenieeenieennnnen. 5.2-18
Tier 2 Material i Revision 15



5. Reactor Coolant System and Connected Systems AP1000 Design Control Document

TABLE OF CONTENTS (Cont.)

Section Title Page
524 Inservice Inspection and Testing of Class 1 Components..............cceeeunnnne 5.2-18
5.2.4.1 System Boundary Subject to Inspection ...........ccccceveereereenne. 5.2-19
5.24.2 Arrangement and Inspectability.........c.ccoceveerciieecieerieencieeeneen, 5.2-19
5.24.3 Examination Techniques and Procedures.............cc.cccceveuueenee. 5.2-20
5244 Inspection INtervals .........cceeevveeeiiiieniie e 5.2-21
5.24.5 Examination Categories and Requirements...............cccecueeenee. 5.2-21
5.2.4.6 Evaluation of Examination Results ...........cccccoooeeiiiiiiinennn. 5.2-21
5.2.4.7 System Leakage and Hydrostatic Pressure Tests ............cc....... 5.2-21
5.2.5 Detection of Leakage Through Reactor Coolant Pressure Boundary.......... 5.2-21
5.2.5.1 Collection and Monitoring of Identified Leakage.................... 5.2-22
5.25.2 Intersystem Leakage Detection...........ccoceeerviieenieenseeenieeennnen. 5.2-23
5.2.5.3 Collection and Monitoring of Unidentified Leakage............... 5.2-25
5254 Safety Evaluation...........ccoeceeiiiiieniiniceiceceeeee e 5.2-28
5.2.5.5 Tests and INSPECIONS......ccuveerrveeeriieeriieeiieeeiieeriee e 5.2-29
5.2.5.6 Instrumentation Applications ...........ccccceecvievienieniiinieeniennene 5.2-29
5.2.5.7 Technical Specification ...........ccceceeerieeriiieeniiecieeeee e 5.2-30
5.2.6 Combined License Information Items..........cooceeeniiiiiiiiiniiiiniiiniiceieeee, 5.2-30
5.2.6.1 ASME Code and Addenda...........ccoceerieeneeniinicnneenecnicnien, 5.2-30
5.2.6.2 Plant-Specific Inspection Program ............ccccceevveiinieenneenneen. 5.2-30
5.2.7 RETEIOINCES. ..c.ueiiiiiiiiiiiiice ettt 5.2-31
5.3 REACIOT VESSEL.c.niiiiiiiiiiiieieee ettt st 5.3-1
5.3.1 Reactor Vessel DESIZN ......uiievieiiiieiiieeiie et eeieesiee ettt e steeeeaeeeeeesbee e 5.3-1
5.3.1.1 Safety Design Bases ......coceevveeeniiiiiiiiniieniceieeee e 5.3-1
5.3.1.2 Safety DeSCIIPtiON ...cccueeeriieeciieeeiee et eeiee et e e e eiee e 5.3-1
5.3.1.3 System Safety Evaluation ...........ccooceeenieiniiiinieennicinieeeieenne, 5.3-3
53.14 Inservice Inspection/Inservice Testing.........ccceeeveeerveersreenneenns 5.3-3
5.3.2 Reactor Vessel Materials..........eooveeiiiienieiniiiiiiceieeeceeicetee et 5.3-3
5.3.2.1 Material SpecifiCations...........cceeevueeeriieriieeeiie e 5.3-3

5322 Special Processes Used for Manufacturing and
FabriCation .........coceeviiiiiniiniiiieeneeecec ettt 5.3-3
5.3.2.3 Special Methods for Nondestructive Examination .................... 5.34

5324 Special Controls for Ferritic and Austenitic

Stainless SIS ......eerueerieriiiieeieeeee e 5.3-5
5.3.2.5 Fracture Toughness ..........cocceveeriiriieneenicnceececec e 5.3-5
5.3.2.6 Material Surveillance............cooceeiiiieenienieniienicececeeeeeeen 5.3-6
5.3.2.7 Reactor Vessel Fasteners........cccoevvvevieeriiienieenieeeieeeiee e 5.3-12
5.3.3 Pressure-Temperature LIMILS .........cccvveeerieeriiieniiieeiieerreeeieeeieeeseveeeveeeneneas 5.3-13
5.3.3.1 LImit CUIVES....eeuiiiiieiieieeieeieeeee ettt 5.3-13
534 Reactor Vessel INtEEIItY ......cecuviirieerieerieeeie et siee e e reeeeveeevee e 5.3-14
5.3.4.1 DESIZI 1.ttt 5.3-14
5.3.4.2 Materials of CONSIUCHION .....ccveivveeriierieiieeieeiie e 5.3-16
5343 Fabrication Methods.........c.cccevieniiniiniinniinicnicnccccneceee 5.3-16
5.3.44 Inspection Requirements ..........cccceeveereeriieeneenienieeeeseeneee 5.3-16
Tier 2 Material ii Revision 15



5. Reactor Coolant System and Connected Systems AP1000 Design Control Document

TABLE OF CONTENTS (Cont.)

Section Title Page
5.34.5 Shipment and Installation ............ccceevveeviieeeiieeniie e 5.3-16
5.3.4.6 Operating Conditions ..........oceeerveerrieeerieeniieeenieesieeesieeesreees 5.3-16
5.3.4.7 Inservice Surveillance...........coceeveerieniiniiniiiieeeeeesee e 5.3-17
5.3.5 Reactor Vessel INSUlation..........coceeerieiriiieiiieeniieecieeeiee e 5.3-19
5.3.5.1 Reactor Vessel Insulation Design Bases.........cc.cceeeveeecieeennnen. 5.3-19
5352 Description of InSulation .............cceeeveeenieiinieeniieeenieeeeeeen. 5.3-20
5.3.5.3 Description of External Vessel Cooling Flooded
COMPATTMENLS .....eveeiiieeiiieeieeeeiieeeiteesiteeebteesireesbeeesreeesbeeenes 5.3-21
5354 Determination of Forces on Insulation and
SUPPOTE SYSLEIM ..eeneiireiiieiiieeiieeeiteerteeeiee et e s e seaeesbeeesanes 5.3-21
5.3.5.5 Design Evaluation .........ccccceeeeiieniieeiiieeniie e siee e 5.3-22
5.3.6 Combined License Information............ccceeeeeieriieniirinieeenieeniee e 5.3-22
5.3.6.1 Pressure-Temperature Limit CUrves.........cccoeevvevveerreeeeneeennnnn 5.3-22
5.3.6.2 Reactor Vessel Materials Surveillance Program...................... 5.3-22
5.3.6.3 Surveillance Capsule Lead Factor and Azimuthal
Location Confirmation ...........cceeeeeereeenieenieenieenieesie e 5.3-22
5.3.6.4 Reactor Vessel Materials Properties Verification.................... 5.3-23
5.3.6.5 Reactor Vessel InSulation ...........occeeevveeeiieenieeniieeenieeeieeeeenn 5.3-23
5.3.7 RETEIEICES. ...ttt st st 5.3-23
54 Component and Subsystem DEeSiZN .....c...eecueeruiiriiniiiiiiirienicrcee e 5.4-1
5.4.1 Reactor Coolant Pump ASSemDbIY.......c..oviieiiiiiiiiiiiiieiieeeeieee e 5.4-1
54.1.1 Design BaSeS ..cuveieiiiiiiieeiiieeiie ettt 5.4-1
5.4.1.2 Pump Assembly DesCription ...........cceeveveeecveeenveenieeeneeeevee e 5.4-1
5.4.1.3 Design Evaluation ...........ccueevieeiiieeniieeieeriee et 5.4-3
54.14 Tests and INSPECHIONS....c.eeruiiriieriierienieeie et 5.4-9
542 StEAM GENETALOTS .....eeeurienieereeniteriteeteentee st site et et ettt sate s ebeesbeesaee e 5.4-10
54.2.1 Design Bases ..c...eeeuiieiiiiiiiienieeiiceeece e 5.4-10
5422 Design DesCription .........cccveeerieeeniieenieeeriee e esiee e eeiee e 5.4-11
5.4.2.3 Design Evaluation .........cocceeeveiinieiniiienieeinieenieceeee e 5.4-13
5424 Steam Generator Materials ..........coceevvieeveinicniicnicineeneeneee 5.4-16
5.4.2.5 Steam Generator Inservice InSpection ..........ccocceeevveeeenieennneen. 5.4-20
5.4.2.6 QUAlity ASSUTANCE ....eecvveevieeiieeriieeeieeeriteeeieeeieeeseeeeeeeesaree e 5.4-21
5.4.3 Reactor Coolant System Piping..........ccccceevviiiniiiniieiiiiiiniienieeeeceniee e 5.4-22
5.4.3.1 Design Bases ......eevuiieiiieiiieeeiee ettt 5.4-22
5432 Design DesCription ........cocveeerieeiniieenieeinieeniieeniee et 5.4-22
5.4.3.3 Design Evaluation .........cccceevcieiniieniiieeniie e 5.4-25
5434 Material Corrosion/Erosion Evaluation ...........c.cccceocueernneennee. 5.4-25
5.4.3.5 Test and INSPECLIONS ......cccvveeeevieeeiiieriieeiie et eriee e 5.4-26
5.44 Main Steam Line FIow ReStriction .........ccoccceevieenieeiniiinieeniiciicenieeeeen 5.4-27
5.4.4.1 Design Bases .....ueevuiiiiiieeiieeeiie et 5.4-27
5.44.2 Design DesCription ........ccoveeerueeriiieenieeinieeniieeniee et 5.4-27
5.44.3 Design Evaluation .........ccccceeeciieriieeiiieeciie et 5.4-27
5444 INSPECLIONS....ceiiiiiiiiiiiieecite ettt 5.4-27
Tier 2 Material iii Revision 15



5. Reactor Coolant System and Connected Systems AP1000 Design Control Document

TABLE OF CONTENTS (Cont.)

Section Title Page
54.5 PrESSUIIZET ...ttt 5.4-28
5.4.5.1 Design Bases ......eeeiiiiiiiiiiiiiiie et 5.4-28

5452 Design DesCription .........cccvveeecveeerveeeirieeriieereesreeesereesseeesenes 5.4-29

5.4.5.3 Design Evaluation .........cccceeeeieiiiiiienieeeiieeeie et 5.4-31

5454 Tests and INSPECtIONS......ccveeervieeriieeiieeriee e eree e 5.4-34

5.4.6 Automatic Depressurization System Valves ......c...cocccevevveenvcnicnicnnicnnenne 5.4-34
5.4.6.1 Design Bases ......eeevuiieiiiieiieeeiie et 5.4-35

5.4.6.2 Design DesCription ........cceevueereeriirieenieeneenecnieeieeniee e 5.4-35

5.4.6.3 Design Verification ..........ccceeeveeerirerieeeiieesieesieeeveesvee e 5.4-36

54.64 Inspection and Testing Requirements............ccecccevuerveeneenncee 5.4-36

5.4.7 Normal Residual Heat Removal SyStem .........ccceeveveerciieeniieeiie e 5.4-37
5.4.7.1 Design Bases ....c.c.cocuieiiiiieiieeeecceeeeee e 5.4-37

5.4.7.2 System DeSCription........cccvveecieeeciieeriieriieerieeeieeesreeeeeeeseveens 5.4-40

5473 Component DesCription.........c.ceveerierrieeneenecnieennieenieeneennene 5.4-44

5.4.7.4 System Operation and Performance ...........c.cccccveevveencveeennnenn. 5.4-46

5.4.7.5 Design Evaluation ..........cccoccceiiiniiiiienienicnicnieeneenecsecenene 5.4-49

5.4.7.6 Inspection and Testing Requirements...........c.cccccvvereveeerreeennee. 5.4-49

5.4.7.7 Instrumentation Requirements...........ccccceeceeriernieeneeneennieenneen. 5.4-50

54.8 VALVES .ttt ettt ettt sttt 5.4-51
5.4.8.1 Design Bases ....c.c.cocvieiiriieiieeeeeeeee e 5.4-51

5.4.8.2 Design DesCription ........ccecvveeeevirerveeeiieerrieeriveesreeesreeeeeeesenes 5.4-54

5483 Design Evaluation ...........ccoceeveeneiiiiiiennienicnicniceeenecneee 5.4-55

5.4.8.4 Tests and INSPECtIONS......cccveeerveeeriieriie e ereeeree e 5.4-56

5.4.8.5 Preoperational Testing.........ccoceereiriiirneenieenieniieeneeneeneeeiene 5.4-57

5.49 Reactor Coolant System Pressure Relief Devices .........cccccevvvverieeecieeennnn. 5.4-59
5.4.9.1 Design Bases ....c...cocuiviieiieiieiieeceeee e 5.4-60

5.49.2 Design DesCription ..........ccvveeecuirerieeeiieesieeeveesreeesreeeeeee e 5.4-60

5493 Design Evaluation ........c..ccoceeviiniiiiiiiennenicnicniceicenecneee 5.4-61

5.49.4 Tests and INSPECIONS......cccveeererereriieriieeriee e ereeeree e 5.4-61

5.4.10 COMPONENt SUPPOILS...cuuvirurirrieiieiieritertteteenteeseeeteeteesteesieesreesreesseesanenas 5.4-62
5.4.10.1  DesSign Bases .....ccccvieriieeiiieeiie ettt 5.4-62

5.4.10.2  Design Description .........ccocecruervieenieenieniiennieeeeneeneeereereennee 5.4-63

5.4.10.3  Design Evaluation .........cccccccvveveiiieriieniieeieeeeeesree e esvee s 5.4-65

5.4.10.4  Tests and INSPECLIONS......ccceereeruirieenienierieeieenee e 5.4-65

5.4.11  Pressurizer Relief DiSCharge ..........cccccvvvviiiiieeciie et 5.4-65
54111 Design Bases ......cocueevueeieeniiniinieniecieceeececec e 5.4-66

5.4.11.2  System DesCription........cceeeevieerieerciererieeniieesreeesieeesveesseneenes 5.4-66

5.4.11.3  Safety Evaluation...........ccoccerieriiinnieenieniiciiciecneceeceeeeee 5.4-66

5.4.11.4  Instrumentation Requirements.............cceerveeerreerireeerveesenneenns 5.4-67

5.4.11.5  Inspection and Testing Requirements...........ccccceceervuervueenneennne. 5.4-67

5.4.12  Reactor Coolant System High Point Vents ...........ccccoeevvercviencieenieencneeennnn. 5.4-67
5.4.12.1  Design Bases ......cocueevuieiieniiniiniiiiecieeeeeccece e 5.4-68

5.4.12.2  System DeSCription........cceerevieerveeririeerieenieeesreeeseeesreeseneees 5.4-69

Tier 2 Material iv Revision 15



5. Reactor Coolant System and Connected Systems AP1000 Design Control Document

TABLE OF CONTENTS (Cont.)

Section Title Page
5.4.12.3  Safety Evaluation..........ccceevviereiieeniie e svee e 5.4-70

5.4.12.4  Inspection and Testing Requirements...........c.cccecveeveeruenneenne 5.4-70

5.4.12.5  Instrumentation Requirements.............ccceeveveeerreeerveercueeenneenns 5.4-71

5.4.13  Core MaKeup Tank .......c.coooiiiiiiiiniiiiiieeiieeeee ettt 5.4-71

5.4.13.1  Design Bases ....cccccuieeiiieiieciieeie ettt 5.4-71

5.4.13.2  Design Description .........ccocceovuervieeneenieeniicnieeneeneeneeeieereennee 5.4-72

5.4.13.3  Design Evaluation .........cccccccvveveiieeriieiiieeiee e eereeeiee e 5.4-72

5.4.13.4  Material Corrosion/Erosion Evaluation ............cceceevveeenniennne 5.4-73

5.4.13.5  Test and INSPECHIONS ....ccverererierrieeriieeiieerieeerree e erveesereees 5.4-73

5.4.14  Passive Residual Heat Removal Heat Exchanger...........ccccocoeeveniinnicnnenne. 5.4-73

5.4.14.1  DesSign Bases ....ccccviiviieeiiieeiie ettt 5.4-73

5.4.14.2  Design Description .........ccoceervuervieeneeneeniicnnieeeeneeeeeeeeneennes 5.4-74

5.4.14.3  Design Evaluation .........cccccccveveiiienciieiiieeieeeieesree e 5.4-74

5.4.14.4  Material Corrosion/Erosion Evaluation............cceceevveeeniennne 5.4-75

5.4.14.5  Testing and INSPECHIONS ......cueeevvererieeeiriierieeeireeereeeveeeieeenes 5.4-76

5.4.15  Combined License Information.............cceccueeriiiiniiieiiiieinieeiieeniee e 5.4-76

5416  RELEIEINCES. ....uiiiiiiiiiieiieeeete ettt sttt 5.4-76

Tier 2 Material v Revision 15



5. Reactor Coolant System and Connected Systems AP1000 Design Control Document

LIST OF TABLES

Table No. Title Page
5.1-1 Principal System Pressures, Temperatures, and Flow Rates...........c.cccoceeevciieeciieniennee. 5.1-9
5.1-2 Nominal System Design and Operating Parameters ..........c.ccceeeeveeneeriierneeneenecnnnenns 5.1-10
5.1-3 Thermal-Hydraulic Parameters............ccuvervieeriienieeeieesiieesreesreeesveeeseeesevaesseneesenes 5.1-11
5.2-1 Reactor Coolant Pressure Boundary Materials Specifications (Sheets 1 —3).............. 5.2-32
5.2-2 Reactor Coolant Water Chemistry Specifications...........cccvveeeveeeiieerieerieeeiee e 5.2-35
5.2-3 ASME COAE CaASES ....veeuveeiiiiiiniiiiieeieenit ettt sttt ettt et s e st sttt eteesbeesbeesaee e 5.2-36
5.3-1 Maximum Limits for Elements of the Reactor Vessel..........ccccoceiviiniininnieniennenne 5.3-24
5.3-2 Reactor Vessel Quality Assurance Program.........c..ceceveenienvieniinienneeneenecneeneenns 5.3-25
5.3-3 End-of-Life RTyprand Upper Shelf Energy Projections...........ccceeeveevciieenieeeeveennnnnn 5.3-27
5.3-4 Reactor Vessel Material Surveillance Program ...........ccccceevveriiniinninnieneenecnecneenn 5.3-28
5.3-5 Reactor Vessel Design Parameters ...........eevveeecueeiriienieenieeerieesreesveeeeeeesveesveeenenes 5.3-29
5.4-1 Reactor Coolant Pump Design Parameters...........coceeveeiiiiieneeniinieniinieeececeee 5.4-78
5.4-2 Flywheel Material SpecifiCation...........ccuvevcviririieriieeiieciee et eeeesree et sree e 5.4-79
5.4-3 Reactor Coolant Pump Quality Assurance Program..........ccccocceveeerveinienienicnecnnnene 5.4-80
5.4-4 Steam Generator Design ReqUIr€ments............cccveercreeerereeerieeniieesieeeveesneeesveeeenens 5.4-81
5.4-5 Steam Generator Design Parameters (Nominal Values) ........cccccceevveeeniiieinieenneeennenn. 5.4-82
5.4-6 Steam Generator Quality Assurance Program ...........cccoecveeeiveenieeniiiesnieeesieescveeeneenes 5.4-83
5.4-7 Reactor Coolant System Piping Design........cccccevieviiiiiniiniiniiniiiieeiecieeeeeeieeee 5.4-84
5.4-8 Reactor Coolant System Piping Quality Assurance Program..........cccccceeevverveervennnenn. 5.4-85
5.4-9 Pressurizer Design Data .......oc.eevveiiieniiiiiiiiiiciieeeeeeeeesee e 5.4-86
5.4-10 Pressurizer Heater Group Parameters...........cecveeeeeeeriieniiieenreeeieeesiveesveeeeneesveesnenens 5.4-87
5.4-11 Reactor Coolant System Design Pressure Settings ........cc.cceceeveerviernieeneeneeniecnecnnennn 5.4-88
5.4-12 Pressurizer Quality ASSUrance Program ..........cccceceeeviieeciieerieeeiieeneeesieeeeeesvee e 5.4-89
5.4-13 Design Bases for Normal Residual Heat Removal System Operation............cccceu...... 5.4-90
5.4-14 Normal Residual Heat Removal System Component Data.............ccceervveerreeecneeennee. 5.4-91
5.4-15 Reactor Coolant System Valve Design Parameters ........c..ccocceeveeveenvenicnicniecniicnncnn 5.4-92
5.4-16 Reactor Coolant System Motor-Operated Valves Design Opening and

CIOSINE PIESSUIES ...cuvieuiiiiiiniiiiiieiieeteett ettt ettt sttt e 5.4-93
5.4-17 Pressurizer Safety Valves - Design Parameters ...........cceccveeeceeercieenviescieeeieeevee e 5.4-94
5.4-18 Reactor Vessel Head Vent System Design Parameters..........c.cccoceeveeeveeneeniecnicnnenne 5.4-95
Tier 2 Material vi Revision 15



5. Reactor Coolant System and Connected Systems AP1000 Design Control Document

LIST OF FIGURES

Figure No. Title Page
5.1-1 Reactor Coolant System Schematic Flow Diagram...........ccceecvveevieiviienciienciieeeeeeenn 5.1-12
5.1-2 Reactor Coolant Loops — ISOMEtric VIEW.......c.cocueeririiiniinienieniciieeieeieeieeieeeeee 5.1-13
5.1-3 Reactor Coolant System — Loop Layout...........ccceevvciiiiinciiiieiiee e 5.1-15
5.1-4 Reactor Coolant System — EIeVation ..........cccevierriiiiiniieniieeie et 5.1-17
5.1-5 Reactor Coolant System Piping and Instrumentation Diagram (Sheets 1 — 3)............. 5.1-19
5.2-1 Leak Detection APProachi.........ccceoieeiiiiiriiieniiinienienie ettt 5.2-37
5.3-1 REACIOT VESSEL....cueiiiiiiiieiiee ettt et et 5.3-30
5.3-2 AP1000 Reactor Coolant System Heatup Limitations (Heatup Rate Up

to 50 and 100°F/hour) Representative for the First 54 EFPY

(Without Margins for Instrumentation Errors) .........cceeveeeiiiieniiiiinieeiieenieeeieeeen 5.3-31
5.3-3 AP1000 Reactor Coolant System Cooldown Limitations

(Cooldown Rates up to 50 and 100°F/hour) Representative for the

First 54 EFPY (Without Margins for Instrumentation Errors) ...........c.ccceevvveveveeennnnn. 5.3-32
5.3-4 AP1000 Reactor Vessel Surveillance Capsules Locations .........c.ccceceeveereenecnecnncnne 5.3-33
5.3-5 Reactor Vessel Key Dimensions Plan VIeW ..........ccccocviveviieniieicieenieecieeeee e 5.3-34
5.3-6 Reactor Vessel Key Dimensions, Side VIEW ........ccccevieiiiiieniiniinieiiccieeecseeeeee 5.3-35
5.3-7 Schematic of Reactor Vessel InSulation ............cooceeeieiiiinieinienienieiicecececeeeeen 5.3-36
5.3-8 RCS Flooded Compartments During Ex-Vessel Cooling..........c.cccecveeveeneenecnecnncnne 5.3-37
5.3-9 Door Between RCDT Room and Reactor Cavity Compartment .............c.cccveeeeveeennenn. 5.3-38
5.4-1 Reactor Coolant PUMD ....c..ccouiiiiiiiiiiiicceeeeeeeee e 5.4-96
5.4-2 SEEAM GENMETALOT ... .eeiuiieiiieteettenite ettt ettt et et e sttt et e bt e bt e sbeesabesabeeabeebeenbeesaeesaees 5.4-97
5.4-3 Support Plate Geometry (Trifoil HOIES) .......oooveriiiiiiiniiiiiiiieicececricceeeeecee 5.4-98
5.4-4 SUIZE LINE ....viiiiiiieiie ettt et et e st e e et e e st e e ete e e sbeeassaeessseesnsaeessseesssseesssenans 5.4-99
5.4-5 PIESSUIIZET ...ttt ettt ettt 5.4-100
5.4-6 Normal Residual Heat Removal SYSteML........cccviiriieeciieiiieeiie et eieeeree e 5.4-101
5.4-7 Normal Residual Heat Removal System Piping and Instrument Diagram................. 5.4-103
5.4-8 Reactor Vessel Head Vent SYSteM .......c.ceevviiiiieeriiieniie et 5.4-105
Tier 2 Material vii Revision 15



	Tier 2 Master TOC


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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
  /CreateJDFFile false
  /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 false
  /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

  /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


