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10.0 Steam and Power Conversion System

The information in this section of the reference ABWR DCD, including all subsections,
tables and figures, is incorporated by reference with the following departures and
supplements.

STD DEP T1 2.2-1
STD DEP T1 3.4-1

STP DEP 10.1-1

STP DEP 10.1-2 (Figure 10.1-1)
STP DEP 10.1-3 (Figure 10.1-2)
STP DEP 10.1-4 (Figure 10.1-3)
STP DEP 10.2-1 (Table 10.1-1)
STP DEP 10.4-5 (Table 10.1-1)

STD DEP Admin

10.1 Summary Description
STP DEP 10.2-1

Steam, generated in the reactor, is supplied to the high-pressure turbine and the
second stage reheaters of the steam moisture separators/reheaters. Extraction steam
from the high-pressure turbine is supplied to the first stage reheaters of the moisture
separators/ leaving the high-pressure turbine passes through a
combined moisture separator/reheater prior to entering the low pressure turbines. The
moisture separator drains, steam reheater drains, and the drains from the two high
pressure feedwater heaters are pumped back to the reactor feedwater pump suction
by the heater drain pumps. The low pressure feedwater heater drains are cascaded to
the condenser.

STP DEP 10.4-5

Steam exhausted from the low-pressure turbines is condensed and deaerated in the
condenser. The condensate pumps take suction from the condenser hotwell and
deliver the condensate through the filters and demineralizers, gland steam condenser,
steam jet air ejector condensers, offgas recombiner condensers, and to the suction of
the condensate booster pumps. The condensate booster pumps discharge

the low-pressure feedwater heaters to the reactor feed pumps.
The reactor feed pumps discharge through the high pressure feedwater heaters to the
reactor.

The conceptual design information in this section of the reference ABWR DCD is
replaced with the following site-specific supplemental information.

Summary Description 10.1-1
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10.1-2

Major S&PC System design features are summarized in Table 10.1-1. The system

main eeneep#ual features are /l/ustrated on F/gure 10.1- 1—assu+rmg—a—mp#e—pfessu¥e—

epen- The |nIet pressure at the turbine main steam valves reﬂects reactor power,

steam line flow and pressure regulator programming, but never exceeds the pressure
for which the turbine components and steam lines are designed.

STD DEP T1 3.4-1

Non-safety-related instrumentation is provided to measure and control flow, pressure,
differential pressure, temperature, and level throughout the steam and condensate
system. The instrumentation provides input signals to the plant-computer—+recorders-
and-eontrot-systems Plant Information and Control System which maintain the normal
operation of the plant.

STD DEP T1 2.2-1
STD DEP Admin

Safety-related instrumentation is provided to detect the fast closure of the turbine mais-

stoep control valves and e#-pressure-stop valve position—+turbire-first-stage-pressure-

and-main-condenserpressure. These signals go to each division of the Reactor
Protection System (RPS). Refer to subsection 7.2.1 for a description of the RPS

interface for these devices. In addition, safety-related instrumentation is provided to
measure main steam header pressure and to provide indication of main steam line
leakage. These signals go to each division of the Leak Detection and Isolation System
(LDS). Refer to subsection 7.3.1.1.2 for a description of the LDS interface with these
instruments.

Summary Description
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Table 10.1-1 Summary of Important Design Features and Performance Characteristics of
the Steam and Power Conversion System

Rated reactor core power, MWt

Rated NSSS power, MWt

Reactor steam outlet pressure, MPaA
Reactor nominal outlet steam moisture,%
Reactor inlet feedwater temperature, °C

Turbine-Generator
Nominal Rating, MWe
Turbine type

Nuclear Steam Supply System, Full Power Operation

3,926
3,919
717
0.1
215.6

~1,400

Tandem compound, six flow, 132.08 cm last-stage

bucket
1 high pressure turbine
3 low pressure turbines

Condensate Pumps
Number of pumps
Pump type
Driver type
Design Conditions:
Normal flow, m3/h
Total head, m
Rated motor power, kW

Operating speed, rad/s 188.5
Turbine throttle steam pressure, MPaA 6.79
Throttle steam nominal moisture, % 04
Moisture Separator/Reheaters (MSRs)
Number of MSRs per unit 4
Stages of moisture separation 1
Stages of reheat [+2
Main Condenser (Site Dependent)
Type Muttipte Single pressure
Design duty, kW [~26-40%70°251.05 x 107
Circulating water flow rate, m3/h WH'IZ,SSO
Circulating water temperature rise, °C ~16.87.93

| 4-56% 4 x 33% (3 operating and 1 standby)

Vertical, centrifugal multi-stage
Fixed speed motor

~481+=2 ~2300

42672 ~170

~3800 ~1450

Summary Description
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Table 10.1-1 Summary of Important Design Features and Performance Characteristics of
the Steam and Power Conversion System (Continued)

'Condensate Booster 5umps

Number of Pumps 4x33% (3 operating, 1 standby)
Pump Type Horizontal, centrifugal, single stage
Driver Type Fixed speed motor

Design Conditions:

Normal Flow, m/h ~2300

Total Head, m ~300

Rated Motor Power, kW ~2500

Teedwater Heaters
Low Pressure Heaters

a. No.1
Number per stage 3
Stage pressure, kPaA 245 48.3
Duty per shell, kW 224 71.43 x 10°
b. No.2
Number per stage 3
Stage pressure, kPaA [60-8 99.97
Duty per shell, kW 48-85 40.51 x 10°
c. No.3
Number per stage 3
Stage pressure, kPaA 147 206
Duty per shell, kW 5788 45.78 x 10°
d. No.4
Number per stage 3
Stage pressure, kPaA 330 398.5
Duty per shell, kW 5490 47.77 x 10°
High Pressure Heaters
e. No.5
Number per stage 2
Stage pressure, kPaA +3531363.1
Duty per shell, kW 17455 154.64 x 10°
f. No.6
Number per stage 2
Stage pressure, kPaA 231 2360
Duty per shell, kW (12873 134.53 x 10°
Reactor Feedwater Pumps
Number of pumps 3 normally operating (33-65%), 1 standby,
variable speed
Pump type Horizontal, centrifugal, single stage
Driver type electric motors
Design conditions:
Main pumps:
Normal flow, m3h ~420227 ~3300
Total head, m ~640.08 ~720
Rated motor power, kW ~7+200 ~7700

10.1-4 Summary Description
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Table 10.1-1 Summary of Important Design Features and Performance Characteristics of
the Steam and Power Conversion System (Continued)

Heater Drain Pumps

Number of pumps [2-56% 4 x 33% (3 operating, 1 standby)
Pump type Horizontal, centrifugal

Driver type Fixed speed motor

Design conditions:

Normal flow, m3/h ~1362-9- ~1250

Total head, m ~228 ~ 370

Rated motor power, kW ~1860 ~ 2000

Heater Drain Tank

Number of tanks 21
Design, pressure kRa MPaG +64£1.7 & Vac.
| Tank capacity. m* 56,700-L~76

Summary Description 10.1-5
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The following figures are located in Chapter 21
s Figure 10.1-2 Reference Heat Balance for Guaranteed Reactor Rating

m Figure 10.1-3 Reference Heat Balance for Valves-Wide-Open (VWO)

Summary Description 10.1-7/8






	10.1 Summary Description


<<
  /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
  /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

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


