7. Instrumentation and Controls

AP1000 Design Control Document

TABLE OF CONTENTS

Section Title Page
CHAPTER 7 INSTRUMENTATION AND CONTROLS .....coooiiiiiiieieeieieeieeeeie e 7.1-1
7.1 INEOAUCTION ettt ettt sttt 7.1-1
7.1.1 The AP1000 Instrumentation and Control Architecture...........c.c.cccvveevneennee. 7.1-2
7.1.2 Protection and Safety Monitoring SyStem ...........cceeevveercieerciieerreeeieeeieeenns 7.1-5
7.1.2.1 Plant Protection SubSYSteMS .........ccccevuveriienieniieieeiesie e 7.1-5
7.1.2.2 Engineered Safety Features Coincidence Logic..........ccceeeueenne. 7.1-6
7.1.2.3 Engineered Safety Features Actuation Subsystems ................... 7.1-6
7.1.24 Reactor Trip SWItCh@ear.........c.cccvvveiieeriieeieerieecee e 7.1-6
7.1.2.5 Qualified Data Processing Subsystems...........ccecceeveeriererennenne 7.1-6
7.1.2.6 Main Control Room MultipleXers..........ccceeevveriivercrienrieenreennne 7.1-6
7.1.2.7 SEISOTS. ...ttiieeeiiiie ettt e ettt e e ettt e e et e e e ebeeeeeeraeeeenneaeeesnnnaeeeeas 7.1-6
7.1.2.8 Communication FUNCHioNS.........ccoceevieriiiieenienieiiceeeneenee 7.1-7
7.1.2.9 Fault Tolerance, Maintenance, Test, and Bypass...........c........... 7.1-7
7.1.2.10  I301ation DEVICES .....eevvveeriieriiiniiiiiieiee sttt 7.1-7
T.1.2.11  Test SUDSYSIEIM ..cueeuriiieiinieeieieeiiesie ettt 7.1-8
7.1.2.12  Safety-Related Display Instrumentation ............ccceeecvverevveenenennne 7.1-8
7.1.2.13  Auxiliary Supporting SyStems .......ccceeevveriereeneneenienenienieneens 7.1-8
7.1.2.14  Verification and Validation ...........cccccevveeriiiiiinieniiniieeeen 7.1-8
7.1.3 Plant Control SYStEIM.........oruiriiririeienieetee sttt 7.1-9
7.1.3.1 Distributed Controllers ...........cceveerieriiiiienienieeceeeeeen 7.1-10
7.1.3.2 Signal Selector AlgOTithms.........cccceeerieriniineniiieneeiereeeens 7.1-10
7.1.3.3 Operator Controls and Indication.............cccceeveveeeriiencieenneenns 7.1-11
7.1.3.4 Real-Time Data Network.........cccccevvveeeiienienienieeie e 7.1-11
7.1.3.5 Rod Control SYStem...........ccccveererireriieiiie e ervee e 7.1-11
7.1.3.6 Rod Position Indication ...........cccceceevenererienenenienieneeeeeee, 7.1-12
7.1.3.7 Rod Drive Motor-Generator Sets..........coceeeveeneeneenienieenieennes 7.1-12
7.1.4 Identification of Safety Criteria.........ccoeevevieriieriieiiiieriieieeee e 7.1-12
7.1.4.1 Conformance of the Safety System Instrumentation

to Applicable Criteria .........cevveerevercieeriierierieeie e 7.1-12
7.1.4.2 Conformance With Industry Standards...........c.cccccvveeeieenennnns 7.1-13
7.1.5 AP1000 Protective FUNCHONS........coeeiirieiiiiiienieeierieetee et 7.1-13
7.1.6 Combined License INformation...........ccocueeueeneenieiieiiiieneenie e 7.1-14
7.1.7 RETETENCES ... 7.1-14
7.2 T 1110 S 5 J USROS 7.2-1
7.2.1 DIESCIIPLION ...ttt ettt ettt e s e et e et eteessaessteesbeenseensaessaesnseenseenseas 7.2-1
7.2.1.1 Functional Description..........c.cceevveeeiieeniieenieeeiieesveeesiveeeieeenes 7.2-2
7.2.1.2 Design Basis for Reactor Trips........cccccveveverieerieeneenieenrennenns 7.2-11
7.2.1.3 SyStem DIawings .......ccccveeeeviieriieeiieenieeeieeesreeesieeesveeeeeeesenes 7.2-13
7.2.2 ANALYSES ...tieeiiiiiecieeteete et et ettt s nb e aaneesa e neennes 7.2-13
7.2.2.1 Failure Modes and Effects Analysis (FMEA)............cccceeennee.. 7.2-13

7.2.2.2 Conformance of the Reactor Trip Function to Applicable
(@) 4175 o T USRS URRRUPPIUPRRN 7.2-13
Tier 2 Material i Revision 17



7. Instrumentation and Controls

AP1000 Design Control Document

TABLE OF CONTENTS (Cont.)

Section Title Page
7.2.3 Combined License Information...........cccueeueereerirniiieiieneeeie e 7.2-16
7.2.4 RETEIENCES ... 7.2-16
7.3 Engineered Safety FEatures ........cccviiiiiiiiiiiiiccecee e 7.3-1
7.3.1 DESCIIPTION ....veeeiiieeeiie ettt et e et e et st e et ee st eeestaeesnsaeessseesnseeennsaesnnneenns 7.3-1
7.3.1.1 Safeguards Actuation (S) Signal........ccccoeviiriiriieniiniieeeee, 7.3-2
7.3.1.2 Engineered Safety Feature Descriptions ...........ccceeeveercveeenveenns 7.3-3

7.3.1.3 Blocks, Permissives, and Interlocks for Engineered
Safety Features ACtUation..........cceccveevcieeeriieesciesnieeeree e 7.3-19
7.3.1.4 Bypasses of Engineered Safety Features Actuation................. 7.3-20
7.3.1.5 Design Basis for Engineered Safety Features Actuation.......... 7.3-20
7.3.1.6 System Drawings ........ccceeeeerieriiiesiienienie e 7.3-22
7.3.2 Analysis for Engineered Safety Features Actuation ............ccceevvveeceveennennns 7.3-22
7.3.2.1 Failure Modes and Effects Analyses.........cccccoveeveiieneeninnnenne. 7.3-22

7.3.2.2 Conformance of Engineered Safety Features to the
Requirements of IEEE 603-1991 .........ccocoeeeiiiiiiiiiieeiieeee, 7.3-22
7.3.3 Combined License Information..........ccocueeuerveeneenieniiieneenieneceieeeeeeee 7.3-24
7.3.4 RETEIEINCES ...ttt et 7.3-24
7.4 Systems Required for Safe ShutdoOwn............occuvvviiiiiiiierie e 7.4-1
7.4.1 Safe SHULAOWN ...coouiiiiiiiiieeee e 7.4-3
7.4.1.1 Safe Shutdown Using Safety-Related Systems...........ccccueeeneeee. 7.4-3

7.4.1.2 Safe Shutdown Using Safety-Related and

Nonsafety-Related SyStems ........c.ccecvvverciireriieiiieeiee e 7.4-5
7.4.1.3 Safe Shutdown Using Nonsafety-Related Systems.................... 7.4-6
7.4.2 Safe ShutdoWn SYStEIMS ......cccuvviiciiiiiiieeie et 7.4-9
74.2.1 Passive Core Cooling SySteIm .......cceevuererienenienerienienienieniens 7.4-9
7.4.2.2 Passive Containment Cooling System ..........cccccveerveercreeenenennn 7.4-10
7423 Containment [SOlation............cevvuverienirniieeie e 7.4-10
7424 Reactor Coolant System Circulation............cceeeeveeeceeerciiennennns 7.4-10
7.4.2.5 Other Systems Required for Safe Shutdown............c.ccccenneeee. 7.4-10
7.4.3 Safe Shutdown from Outside the Main Control Room...........cc.ccceveeniennen. 7.4-11
7.4.3.1 DESCTIPHION ..ttt 7.4-11
7.4.3.2 ANALYSIS 1oieiiieiiireeiie ettt et eeeaee s 7.4-13
7.4.4 Combined License Information...........ccc.eecveereerienieeiiieniesie e 7.4-14
7.4.5 RETEIENCES ...ttt 7.4-14
7.5 Safety-Related Display Information.............cceeeveeieeiiienienienie et 7.5-1
7.5.1 INErOAUCTION ...t 7.5-1
7.5.2 Variable Classifications and Requirements .............cccceerevveriieneeneenieeneennnns 7.5-1
7.5.2.1 Variable TYPES....ccveeiriiiiiieeiee ettt eeree et e e e saee e 7.5-2
7.5.2.2 Variable CategOTies ......cccvevverireriieriienieeieeieesreesieesaeeseeseenenas 7.5-4
7.5.3 Description of Variables.........cccviiecviiiiiieiiie et 7.5-9
7.5.3.1 Type A Variables.........ccvevieviiriiiiieiieieecee e 7.5-9
7.53.2 Type B Variables .......cccovcvieeeiiiieiieeciieciie e 7.5-9
7.5.3.3 Type C Variables ........ccccueeiieiiieiiiecieeie e 7.5-10
Tier 2 Material it Revision 17



7. Instrumentation and Controls

AP1000 Design Control Document

TABLE OF CONTENTS (Cont.)

Section Title Page
7.53.4 Type D Variables........ccccoeviiiiiiiiieeieee e 7.5-10
7.5.3.5 Type E Variables .......cccoccovvevciiiieiieeieecee e 7.5-10
7.5.3.6 Type F Variables ........ccccoviiiiiiiiiiiececeeeeeee e 7.5-11
7.5.4 Processing and Display EQuipment..........cccoeccvveeeieeniieeciee e 7.5-11
7.5.5 Combined License INformation..........ccccueeeueereerienireiieneesie e 7.5-12
7.6 Interlock Systems Important t0 SAfety ........cecvvieiiiiiriieeie e 7.6-1
7.6.1 Prevention of Overpressurization of Low-Pressure Systems.............ccccee...... 7.6-1
7.6.1.1 Description of Normal Residual Heat Removal Isolation
Valve Interlocks........ooeviiriiiiiiiiee e 7.6-1
7.6.1.2 Analysis of Normal Residual Heat Removal Valve
INtEIIOCKS ..ot 7.6-2
7.6.2 Availability of Engineered Safety Features ..........cccovcveveeivenciiencieeeieeeeeee 7.6-2
7.6.2.1 Passive Residual Heat Removal Heat Exchanger Inlet
Is0lation Valve........cocoeviiiiiiiiiiiiiieecee e 7.6-2
7.6.2.2 Core Makeup Tank Cold Leg Balance Line Isolation
VAlVES .ttt 7.6-3
7.6.2.3 Interlocks for the Accumulator Isolation Valve and
IRWST Discharge Valve .........cccceveiiviiiieecieeciece e 7.6-5
7.6.3 Combined License Information............ccoecveveerienienieeiieeneeree e 7.6-5
7.7 Control and Instrumentation SYSTEMS .........ccveeeruiieriieeiieeeiee e siee e eeeeesereeeeeeeeenas 7.7-1
7.7.1 DESCIIPLION ...ttt ettt e et e e b e e sebeeeetbeesabeeeseseeesraeenns 7.7-2
7.7.1.1 Reactor Power Control System..........cccceeveveiieeiieeceeenieeeeeene 7.7-3
7.7.1.2 Rod Control SYStem.........cocuieriieriieiieiieiecie e 7.7-5
7.7.1.3 Control Rod Position Monitoring ..........c.ceeeveveveenveescveescneennnnns 7.7-6
7.7.1.4 Control Rod Insertion LimitS.........cccecueevieererririieeieeseesie e 7.7-7
7.7.1.5 Control RO StOPS ..evvveeiieeiieciie ettt 7.7-8
7.7.1.6 Pressurizer Pressure Control System ...........ccooceeveeeeieeneeneeennen. 7.7-8
7.7.1.7 Pressurizer Water Level Control System ..........ccccecevveveveeenveens 7.7-9
7.7.1.8 Feedwater Control System.........cccecueeiieriienienieeieeieesee e 7.7-9
7.7.1.9 Steam Dump Control System..........cccccvveveiieerieercrieerieeeeeeene 7.7-10
7.7.1.10  Rapid Power Reduction System...........cccecceeverrirerieerieerieenenns 7.7-12
7.7.1.11  Diverse Actuation SYSteIM.......c.ccevvreririrerirererireenieeerreeeeveennnes 7.7-14
7.7.1.12  Signal Selector Algorithm .........c.cccoeviiiininiininiiniccee 7.7-18
7.7.2 ANALYSIS ..etiiiiiie e ecite ettt e ete et e e e e e ettt e b e e e baeenbeeenreeenraennneean 7.7-19
7.7.3 Combined License Information...........ccceeeueeveereeiieeiieneesie e 7.7-20
Tier 2 Material iii Revision 17



7. Instrumentation and Controls AP1000 Design Control Document

LIST OF TABLES

Table No. Title Page
7.2-1 Reactor Trip Variables, Limits, Ranges, and Accuracies

(Design Basis for Reactor Trip) (Nominal) (Sheets 1 —3) ..cooocvvvcivniieecieeieeeieeee, 7.2-17
7.2-2 Reactor Trips (SHeetS 1 — 2) oottt e e 7.2-20
7.2-3 Reactor Trip Permissives and Interlocks (Sheets 1 —2)......occcvveeiveviiiincienciieecieeiens 7.2-22
7.2-4 System-Level Manual Inputs to the Reactor Trip Functions............cccceeveeviinirninnnen. 7.2-24
7.2-5 Figure 7.2-1 Cross ReferenCes. .......oovviiiriieieiieciie ettt ens 7.2-25
7.3-1 Engineered Safety Features Actuation Signals (Sheets 1 —9) .....coocveiieniniiiieciennne 7.3-25
7.3-2 Interlocks for Engineered Safety Features Actuation System (Sheets 1 —4)............... 7.3-34
7.3-3 System-Level Manual Input to the Engineered Safety Features Actuation

N 1S W (] 1 e R B TS 7.3-38
7.3-4 Engineered Safety Features Actuation, Variables, Limits, Ranges, and

Accuracies (Nominal) (Sheets 1 — 2).cuiiiciiiiiieeie et 7.3-40
7.4-1 Systems Required for Safe Shutdown............cocoeiieniiniiiniiieceee e, 7.4-15
7.5-1 Post-Accident Monitoring System (Sheets 1 — 12) ....ooovcviverciiriiiieeiieeeeee e 7.5-13
7.5-2 Summary of Selection Of CIILETIa ........cevvirieriiiieiieieeeeetee et 7.5-25
7.5-3 Summary of Qualification, Design, and Interface Requirements...............cccceeevveenen.. 7.5-26
7.5-4 Summary of Type A Variables ........ccccooeerieriiiiniiiiiiieeseeeeetet et 7.5-27
7.5-5 Summary of Type B Variables .........ccccocciiiiiiiiiiieiieceeeee et 7.5-28
7.5-6 Summary of Type C Variables .........cccooeeiiriiiiniiiiiieieseeeseetec et 7.5-29
7.5-7 Summary of Type D Variables (Sheets 1 —4) ....cccvveviieeciiieieeeeceecee e 7.5-30
7.5-8 Summary of Type E Variables..........ccceoiiiiiiiiiiiiiiienceeeeeeeetee e 7.5-34
7.5-9 Summary of Type F Variables (Sheets 1 —4).....cccoveviiieciiiniieiieceeee e 7.5-35
7.7-1 Rod Control System Interlocks - Power Control Subsystem............cccceeeereneeneeneenne. 7.7-21
7.7-2 Rod Control System Interlocks - Axial Offset Control Subsystem...........c.cccccveerreennns 7.7-22
7.7-3 Cross Reference Table for Defense-In-Depth Functions Supported by the

Plant Control System (Sheets 1 — 3) ....coiiiiiiiieiiieciie et 7.7-23
Tier 2 Material iv Revision 17



7. Instrumentation and Controls AP1000 Design Control Document

LIST OF FIGURES

Figure No. Title Page
7.1-1 Instrumentation and Control ArchiteCture ..........ceceeviiiiiieiierieee e 7.1-17
7.1-2 Not Used
7.1-3A Not Used
7.1-3B Not Used
7.1-4 Not Used
7.1-5 Not Used
7.1-6 Not Used
7.1-7 Not Used
7.1-8A Not Used
7.1-8B Not Used
7.1-9A Not Used
7.1-9B Not Used
7.1-10 Not Used
7.1-11 Not Used
7.2-1 Functional Diagram Index and Symbols (Sheet 1 0f 20) .......ccoviiiiieiiiiiiiiiiiieee 7.2-27
7.2-1 Functional Diagram Reactor Trip Functions (Sheet 2 0f 20)......c.cccccvveevveviiencieiiens 7.2-29
7.2-1 Functional Diagram Nuclear Startup Protection (Sheet 3 0f 20) ........ccoeveveiviiiennnnne 7.2-31
7.2-1 Functional Diagram Nuclear Overpower Protection (Sheet 4 of 20) ........ccccecvveenenns 7.2-33
7.2-1 Functional Diagram Core Heat Removal Protection and Reactor Coolant

Pump Trip (Sheet S 0F 20) ...iiiiieiiie ettt ee e s nee e 7.2-35
7.2-1 Functional Diagram Primary Overpressure & Loss of Heat Sink

Protection (Sheet 6 0 20) .....cccivieiiieie ettt 7.2-37
7.2-1 Functional Diagram Loss of Heat Sink Protection (Sheet 7 of 20).......ccccceecveviennnene. 7.2-39
7.2-1 Functional Diagram Loss of Heat Sink Protection (Sheet 8 of 20).........ccccvvevvirennennns 7.2-41
7.2-1 Functional Diagram Steamline Isolation (Sheet 9 of 20).......cccocoveiiiiiiiiiiiieieee 7.2-43
7.2-1 Functional Diagram Feedwater Isolation (Sheet 10 0f 20) ......ccoevvvevciviiciieiiieeiens 7.2-45
7.2-1 Functional Diagram Safeguards Actuation (Sheet 11 0f 20) ......coocveiieiiieiiienienee 7.2-47
7.2-1 Functional Diagram Core Makeup Tank Actuation (Sheet 12 of 20)......cccccecvvveeeeennnns 7.2-49
7.2-1 Functional Diagram Containment and Other Protection (Sheet 13 of 20)................... 7.2-51
7.2-1 Functional Diagram Turbine Trip (Sheet 14 0f 20) ....ccvvvecivinciieiiieeieeeee e 7.2-53
7.2-1 Functional Diagram Automatic RCS Depressurization Valve

Sequencing (Sheet 15 0F 20)...cccuiiiiiiiiiiecie e 7.2-55
7.2-1 Functional Diagram In-Containment Refueling Water Storage

Tank Actuations (Sheet 16 0 20)........coiiiieriieiiiecieeee e 7.2-57
7.2-1 Functional Diagram Passive Residual Heat Removal and Core Makeup

Tank Isolation Valve Interlocks (Sheet 17 0f 20) .....ovevvveeeiiiiiiieiieceeecee e 7.2-59
7.2-1 Functional Diagram Normal Residual Heat Removal System

Isolation Valve Interlocks (Sheet 18 0f 20) ......ccvevvciieiiiiiiiieeie et 7.2-61
7.2-1 Functional Diagram Diverse Actuation System Logic Automatic

Actuations (Sheet 19 0f 20) ......iiiiiiiie it e e e 7.2-63
7.2-1 Functional Diagram Diverse Actuation System Logic, Manual

Actuations (Sheet 20 0 20) ......viieiieeie ettt e ee e e eteeesreesene e 7.2-65
Tier 2 Material v Revision 17



	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 1.6
  /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


