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AP1000 Site Layout  HRID

The Westinghouse AP1000™
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AP1000 Plant Layout HRID
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Westinghouse Electric Company LLC

1. Fuel-handling Area 1. Reactor Vessel

2. Concrete Shield Building 8. Integrated Head Package

3. Steel Containment 9. Pressurizer

4, Passive Containment 10. Main Control Room
Cooling Water Tank 11. Feedwater Pumps

5. Steam Generators (2) 12. Turbine Generator

6. Reactor Coolant Pumps (4)

@ above illustration is an artist rendering of the AP1000™
PWR and may not depict actual design and layout



Designed For Modular Construction HRTD

Human Resources
Training & Development

Module Type Number
Structural 122
Piping 154

Mechanical 55
Equipment

Electrical 1
Equipment

TOTAL




Table 1-1 (Sheet 1 of 7)
AP1000 Plant Comparison With Other Facilities

System/Component AP1000 Watts Bar San Onofre V. C. Summer
Overall Plant
Design Life (years) 60 402 402 402
NSSS Power (MW}t) 3,415 3,475 3,410 2,912
Core Power 3,400 3,459 3,390 2,900
Net MWe 1,090 1,218 1,100 950
(F;(;; )Operating Pressure 2,250 2,250 2,250 2,250
Thot °F) 615 619 611 622
SG Design Pressure (psia) 1200 1200 1200 1200
E(lazidwater Temperature 440 442 445 440
Notes:

a. Plus 20 years life extension




AP1000 vs Current Site Layouts

Sizewell B

| 4. Fuel Building

AP1000
1. Containment/Shield Building
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2. Control Building
3. Auxiliary Building

5. Turbine Building

6. Radwaste Building

1. Auxiliary Shutdown Building
8. Diesel Building

9. Fuel 0il Storage

10. Reserve Ultimate Heat Sink
11. C.W. Pumphouse

12. Annex Building

13. Service Water Cooling Tower
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AP1000 3

c22s Class 1E Cable Tunnels

- Saparatlnn Bays






Core and RCS

Fuel, Internals, Reactor Vessel

— 14-ft XL Robust Fuel

— No bottom-mounted instrumentation
— 60-year design life

Steam Generators

— Similar to large W/CE SGs in operation
« System 80, ANO RSG

Reactor Coolant Pumps
— No shaft seals

Simplified 2x4 Main Loop
— Reduces welds by 50%, pipe supports by 80%

Pressurizer
— 2100 ft3 vs. 1800 ft3 for many existing plants
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ontainment Layout HRTD
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Passive Containment Natural convection
. air discharge
Cooling System (PCS)

PCS gravity drain _, |

. . ter tank
 Steel containment vessel is e an‘ _
: Water film P
part of passive safety system. evaporaton-_«
« PCS transfers heat from the Outside @

cooling

shell to the environment. et
air intake

« Water from Passive
Containment Cooling Water
Storage Tank (PCCWST) wets Steel

containment |
outer shell for 72 hours. vessel

« Natural convection air flow
through containment annulus  ajr paffle
provides additional cooling.

Internal condensation
and
natural recirculation
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Simplification of Safety Systems Human Resources

Natural Convection

Air Discharge
/ AAAAA Refueling PCCS Gravity
Water Drain Water Tank
Containment Smrage Water Filtn
S Syst
pray System Tank Evaporation
Qutside .
Cooling /1
Air Intake /
HHSI “ Safety e
Pum Diesel ee I
- o Containment H Internal condensation l
Post Accident ___| X Vessel and
Recirc Sump A4 natural recirculation
- IE v
* Air
« E Baffle
7 Safety
XDXEI -I 1& Diesel
LHSI/RHR
Pumps
| N_O et
' I
...

Standard PWR AP1000
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Passive Safety Feature

 Passive Residual Heat Removal Heat
Exchanger (PRHRHX)

— Natural circulation HX connected to RCS

» Passive Safety Injection (PXS)
— Core Makeup Tanks (CMTs)

— N, pressurized accumulators

— In-Containment Refueling Water Storage Tank
(IRWST)

— Automatic Depressurization System (ADS) valves,
Pzr & HLs

» Passive Containment Cooling System (PCS)

— Natural circulation of air / evaporation of water on
outside surface of steel containment vessel




Depressurization
A~ Valves

Human Resources
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v

Screen Pumps

AP1000 Passive Core
Cooling System
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Passive Cooling Systems

« PRHRHX removes decay heat in event of
loss of SGs, transfers heat to IRWST

contents.

 CMTs provide borated coolant flow at any

system pressure to vessel downcomer
through direct vessel injection (DVI) lines.

« ADS actuates when CMT volume decreases
to less than 67.5%.




Passive Cooling Systems
(cont'd)

* Two accumulators provide borated coolant
via DVI lines at high flow rates when RCS
pressure is < 700 psia.

* IRWST supplies borated water to RCS via
DVI lines once RCS is sufficiently
depressurized.




Passive Safety Features: No HRT[)
Need for Safety-Related AC Power

* Passive decay heat removal

— Natural circulation through PRHRHX connected
to RCS

» Passive safety injection

— N, pressurized accumulators

— Density-difference-driven flow from core
makeup tanks

— Gravity drain from refueling water storage tank

— Automatic RCS depressurization (DC battery-
backed electrically operated valves)




Passive Safety Features: No |gitub,
Need for Safety-Related AC Power
(cont'd)

» Passive containment cooling

— Steel containment shell transfers heat to
natural circulation of air and evaporation of
water drained from storage tank by gravity




Primary Support Systems

 Normal Residual Heat Removal System
(RNS)

Component Cooling Water System (CCS)
Service Water System (SWS)

Fuel Handling and Storage System (FHS)
Spent Fuel Pool Cooling System (SFS)
Primary Sampling System (PSS)




Balance of Plant Features

» Turbine Building houses all traditional non-safety

steam and power conversion systems
— Condensate and feedwater system

— Main steam system

— Turbine-generator systems

— Circulating water system

— Startup feedwater system

* Turbine Building also houses active non-safety

support systems

— Component cooling water system

— Service water system

— Compressed and instrument air system
— Demineralized water system




Balance of Plant Features (cont’d) iR

* BOP includes redundant non-safety diesels
— Backup power to active non-safety systems

Only a single source of off-site power is required
No safety-related compressed air system

All motor-driven HVAC is non-safety

— Safety-related control room habitability system is
passive

No active safety-related heat sink — ultimate heat
sink Is passive
Smaller security perimeter




Control Room Concepts Show Human Resources
Extensive Use of Digital Technology




Regulatory Treatment of Non-Safety-
Related Systems (RTNSS) section 1.3

« Safety-related structures, systems, and components
(SSCs) handled in similar manner as at current plants.

Passive safety system performance uncertainties
increase the importance of active (non-safety)
systems in providing defense-in-depth functions
(SECY 94-084).

The NRC and EPRI developed a process to identify
the important active SSCs to maintain appropriate

regulatory oversight of those SSCs.




Non-safety SSCs are risk significant & HR D
candidates for RTNSS if: m—

 Effect on PRA:

— Needed to meet NRC CDF (1E-4/yr) and LRF (1E-6/yr)
safety goals.

— Add margin to compensate for PRA uncertainty.
— Impact initiating event frequencies.

Needed to meet 10CFR50.62, 50.63 requirements.

Ensure long-term (> 72-hr) safety & address seismic
events.

Needed to meet containment performance goal.
Prevent significant adverse system interactions.




Regulatory Treatment of Non-Safety-
Related Systems (RTNSS) (cont’d)

 AP1000 SSCs identified as subject to RTNSS:

— Diverse Actuation System (DAS)

— Normal Residual Heat Removal System (RNS)
— Component Cooling Water System (CCS)

— Service Water System (SWS)

— Post-72-Hr Makeup Water Sources

— MCR & Instrumentation Room Fans

— Hydrogen Igniters

— Onsite and Offsite AC Power

— Ancillary DGs

— Non-1E DC & UPS for DAS

— Reactor Vessel Insulation (In-Vessel Retention)




Regulatory Treatment of Non-Safety-
Related Systems (RTNSS) (cont’d)

* Regulatory oversight methods in addition to ITAAC
(Inspections, Tests, Analyses, and Acceptance
Criteria) were determined as follows:

— TS with an LCO is the appropriate operational regulatory
control for the manual DAS functions.

— Investment Protection Short-Term Availability Controls
(STACs) provide administrative operational controls for the
maijority of the other SSCs.

— Design Reliability Assurance Program (D-RAP) - Quality
assurance program for risk-important non-safety-related
SSCs to provide reasonable assurance that the AP1000 is
designed, procured, constructed, maintained, and operated
In a manner consistent with the PRA.




Regulatory Treatment of Non-Safety- HR D
Related Systems (RTNSS) (cont’d) L

* Inspection Considerations:

— Inspections will be focused on those SSCs with targeted
ITAAC and findings would be documented.

— For findings associated with safety-related SSCs,
enforcement should be documented.

— Findings associated with non-safety-related SSCs would be
considered a failure to meet commitments under the D-

RAP.




Current AP1000 Status HRID
v'China v USA

River Bend*
Design/Units - TBA Grand Gulf*

Design/ Units - TBA Callaway*

EPR - 1 Unit

Fermi
ESEWR - 1 Unit e

VT
,',_.___—.'“" Mine Mile Point*
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s #——— Bell Bend
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e Calvert Cliffs
EPR - 1 Unit

i Morth Anna
a0 ESBWR - 1 Unit

EPR -1 Uit

Harris
AP1000 - 2 Units

William Lee
7 ARLOOG - 2 Units

Bellefonte

AP1O00 - 2 Units
Comanche Peak Levy County
USAPWR - 2 Units - i APL1O00 - 2 Units

FL
Turkey Point
B 1000 - 2 Units

Shanghal ‘
g Victoria County*= South Texas V.C. Summer
L Design/Units - TBA  ABWR - 2 Units I AP1000 - 2 Units I

“ Sanmen

@ ABWR  EAPL000 @ EPR A ESBWR #USAPWR ¥ Design/Units - TBA

*Review Suspended
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Schedule Overview — All 4 Units

March ‘09

|
:Today May'13

Excavation Sanmen 1 Construction

12 months
Sept ‘09

6 months

Sept ‘08 Excavation

Haiyang 1 Construction May ‘14

Mar ‘14

Sanmen 2 Construction

. Sept 14

Sept ‘14

Jan ‘10
Jan ‘09 Excavation
July ‘10
July ‘09 Excavation

. March ‘15

Haiyang 2 Construction




AP1000 Standard
Construction Schedule
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Pre-Construction Construction Start-up
18 Months 6 Months
|:| Plant Order |:| First Structural Concrete Fuel Load [:I |:|
Excavation Commercial
Pélgscé?na;tlsland Operation
Polar Crane

|

| I _

| Containment Vessel H Lower Ring
| Procurement and l

Module Fabrication BottomHead —a

Internal Concrete/Steel Modules

Turbine Island

f Basemat/Pedestal ,,

Mid-Ring l Top Head

Set Primary Equipment

i e A\

v\

Set Turbine Generator

Upper Ring

Hot

Cold Hydro
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Current US AP1000 Schedules/Plans I_mIRTD

Training & Development

Expected New Nuclear Power Plant Applications

pril 13, 2011

Company (Project or Docket Numbers) Date of Design Date Site Under Consideration | Number | State Existing Status
Application Accepted of Units Operating
Plant
Calendar Year 2007 Applications
NP alade ) I /200 ARWE | 11/20/07 | Proioy Arronted/Dack d
| NuStart Energy (52 014;015) [ 10/20/07 | AP1000 | 01/18/08 |Bellefonte _— Accepted/Docketed |

TIvIr. 0 -diVe s ACCERLEL Dockelet

03/13108 (Safety] 06,031'08 Accepted{Docketed

Southern Nuclear Operating Co. (52-025/026) 03,/31/08 AP1000 05,’30;‘08 2 Y Accepted{Docketed
South Carolina Electric & Gas (52-027/028) 03/31/08 AP1000 07/31/08 |Summer 2] SC Y Accepted/Docketed
[PrOGress ENrQY (52-020/030) orrsoron ] APIOO0 | L0,06/08 JLevy county vl e N ACCepLen) DOCketea
[Detroit Edison (52.033) 0o 1508 | ESBWR | 11/25/08 [rermi i M Y Accopted) Docketed
Luminant Power (52-034/035) 09/15/08 USAPWR | 12/02/08 |Comanche Peak 2|l TX Y Accepted/Docketed
Entergy (52-036) 09/25/08 ESBWR 12/04/08 [River Bend 1] LA Y Accepted/Docketed
AmerenUE (52-037) 07/24/08 EPR 12/12f/08 [Callaway 1] MO Y Accepted/Docketed
UNISTAR (52-038) 05/25/08 EFR 12/11/08 [Nine Mile Point 1] NY Y Accepted/Docketed
PPL Generation (52-039) 10/10/08 EPR 12/19/08 (Bell Bend 1| PA Y Accepted/Docketed

2008 Total Number of Applications = 11
Total Number of Units = 16

Total Number of Units = 2

31



Westinghouse’s Projected =*
Time Line





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 150
  /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 150
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /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 reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


