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3.4 Water Level (Flood) Design

341141

3.41.1.2

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

STP DEP T1 5.0-1 (Table 3.4-1)
STD DEP T1 2.3-1

STD DEP T1 2.15-1

STP DEP 1.2-2

STD DEP 3.8-1

Flood Protection from External Sources
STP DEP T1 5.0-1

Waterproofing of foundations and walls of Seismic Category I structures below grade
flood level a#ise-is accomplished principally by the use of water stops at expansion and
construction joints. In addition to water stops, waterproofing of the plant structures and
penetrations that house safety-related systems and components is provided up to 8 cm
above the plartgreund flood level to protect the external surfaces from exposure to
water.

Compartment Flooding from Postulated Component Failures
STDP DEP T1 2.31

The MSL tunnel area is instrumented with radiatien-and air temperature monitors that
are used to automatically isolate the MSIVs upon detection of high abnormal limits.

3.4.1.1.2.3 Evaluation of Radwaste Building Flooding Events

STD DEP T1 2.15-1

STD DEP 3.8-1

The Radwaste Building is a reinforced concrete structure consisting of a Sefsmie-
Gategoery+substructure 135 13.7m below grade at the basemat top and a super-
structure +5- 13.7m above grade. This building does not contain safety-related
equipment and is not contiguous with other plant structures except through the
radwaste piping and tunnel. In case of a flood, the building substructure serves as a
large sump which can collect and hold any leakage within the building. Also, the
medium and large radwaste tanks are housed in sealed compartments which are
designed to contain any spillage or leakage from tanks that may rupture. The piping
that transfer the l/qu1d Waste from the other buildings to the Radwaste Bu1ld/ng traverse
through a tunnel. w
top of the radwaste tunnel is at qrade (Figure 1 2 23e). et—en—e#evatfen-eﬂ—éeemm—sm
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—Seals are provided for all penetrations
from the tunnel to prevent building to buzld/ng flooding.

The structural design of this building is such that no internal flooding is expected or

will occur under the worst case conditions from these-tanks-that-are-isotated-by-the
Seismic-Gategery--ecompartmentsmedium and large radwaste tanks.

3.4.1.1.2.5 Evaluation of Turbine Building Flood Events
STP DEP 1.2-2

Circulating Water System and Turbine Building Water System (TSW) are the only
systems large enough to fill the eendenserpitlurbine Building; therefore, only these
two systems can flood into adjacent buildings.

A failure in-either of these-systemsCirculating Water System will result in the total
flooding of the Turbine Building #p+te below grade. Another failure in TSW system will
result in the total flooding of Turbine Building still within the TSW System equipment
room. These are accomplished by leak detectors in a condenser pit and TSW System
equipment room, and automatic means to shutdown those systems. Water is
prevented from crossing to other buildings by two means in the case of the leak
detection failure. The first is a normally closed alarmed door in the connecting passage
between the Turbine Building and Service Building. The second is that the radwaste
tunnel will be sealed at both ends to prevent water from either entering the tunnel or
leaving the tunnel. A large hydrostatic head is prevented by a large non-water-tight
truck door at grade to provide a release point for any flooding water.

Because of the large size of the circulating water system and the TSW system, a leaks
will fill the condenser pit and the TSW System equipment room quickly. Monitors were
added in the condenser pit and the TSW System equipment room of the Turbine
Building to provide leak detection and an automatic means to shutdown the Circulating
Water System and TSW System in the event of flooding in the Turbine Building
(Subsections 10.4.5.2.3 and 10.4.5.6).

3.4.2 Analytical and Test Procedures
STP DEP T1 5.0-1

Since the design flood elevation is 36-6-em-betow 4144-5442.0 cm above the finished
plant grade, there-s-ro-dyramicforee-dueto-fleed—The the lateral hydrostatic and

hydrodynamic pressure on the structures due to the design flood water level, as well
as ground and soil pressures, are calculated.

3.4.3 COL License Information

3.4.3.1 Flood Elevation
The following site specific supplement addresses COL License Information ltem 3.5.

3.4-2 Water Level (Flood) Design
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The site specific flood elevation is defined as 444-5442.0 cm above grade. The design

basis flood is described in Forthe-cause-and-specificflooding-scenarios-considered-
see-Subsection 2.4S.2.

As described in Table 3.4-1 note 3 and 5, all penetrations and doors that penetrate the
exterior walls of Seismic Category | Buildings that are located below the design basis
flood level are watertight. Therefore all safety-related equipment in these buildings are
protected from postulated external floods and satisfy the requirements of GDC 2.

3.4.3.2 Ground Water Elevation
The following site specific supplement addresses COL License Information ltem 3.6.

The site specific ground water elevation is defined in Subsection 2.4S.12. The ground
water elevation is lower than 61.0cm below grade.

3.4.3.3 Flood Protection Requirements for Other Structures
The following site specific supplement addresses COL License Information ltem 3.7.

The Ultimate Heat Sink and Reactor Service Water Piping Tunnel have the same flood
protection features as other Seismic Category | structures within the scope of the
certified design. These design features are addressed in Subsection 3.4.1.1. As
described in that Subsection, they are protected from postulated flooding and satisfy
the requirements of GDC 2 and the guidance of RG 1.102.

The Ultimate Heat Sink and Reactor Service Water Piping Tunnel are divisionally
separated in accordance with Section 3.13 and 3.12. Penetrations that are located
below design flood level are watertight thereby preventing an internal flood event from
propagating from one division to another.

3.4.3.4 Penetration Seals

The following site specific supplement addresses COL License Information ltem in
Subsection 3.4.1.1.1.

Penetrations located between Seismic Category | building and non-Seismic Category
| building or to the outside below site- specific flood elevation are similar to a primary
containment penetration. They consist of a steel sleeve embedded in the wall with a

closure plate that acts as a seal and as a pipe anchor. The sleeve, closure plate and
pipe are welded together to form a highly reliable seal.

Water Level (Flood) Design 3.4-3
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Table 3.4-1 Structures, Penetrations, and Access Openings Designed for Flood Protection

Control Radwaste |Turbine Ultimate

Structure Reactor Building [Service Building [Building Building Building Heat Sink

Design Flood Level tranH+-695 11696 11695 11695 1695 14,508
44,5660814.783 mm [10058 mm 44,60814.783 |10058 mm |70058 mm |14.783 mm

(33 ft) mm (33 ft) |(33 ft) |(47-648.5 ft)
|47-648.5 ft) (47-648.5 ft)

Design Ground Water H1+398 1398 -390 -390 360 8,534 mm

Level {mr) 9,753mm 9,753 mm 9,753 mm 9,753 mm 9,753 mm  |(28.0 ft)
|(32 ft) (32 ft) (32 ft) (32 ft) (32 ft)

[Reference Plant Grade #2000 112600 112000 12000 112000 10,363 mm

() 10,363 mm 10,363 mm 10,363 mm 10,363 mm 10,363 mm |(34 ft)
|(34ft) 1(34ft) |(341t) 1(34ft) |(34ft)

[Base Siab {mm) 8,200 —21+50-&-3:5600- |-8260 600 5,300~ 183 0-ra-C:
—9,837 mm -3,787 mm & 9,837 mm -3,137 mm 3,663 mm [|-365-
|(-32.27 ft) 1,863 mm (-12.42 |(-32.27 ft) I(-10.29 ft)  |(12.02 ft) mm4.267

Ift &6.11 ft) Imm
(6-F-&—1t14
ft)

[Actual Plant Grade {mm) H2000- 12000 12000 12000 12000~ 14.935-mm
10,363 mm 10,363 mm 10,363 mm 10,363 mm [10,363 mm [{49-f10.363
|(34 ft) (34 ft) |(34 ft) (34 ft) |(34 ft) mm

(34 ft))

Penetrations Below Refer to Table 6.2- [None RCW, RSW and |[None, except [Radwaste  JRSW piping

Design Flood Level 9 miscellaneous |radwaste piping and electric

(Notes 1 through 4) lines, and piping cables

electrical
penetrations
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Table 3.4-1 Structures, Penetrations, and Access Openings Designed for Flood Protection

Control Radwaste |Turbine Ultimate
Structure Reactor Building [Service Building |Building Building Building lHeat Sink
Access Openings Below JAccess ways to ccess ways from fx-area-aceess{ None ccess ways |[None
Design Flood Level outside and from |R/B, C/B and T/B. jfrem-S/B-@ from S/B @
(Note 5 and 6) S/B and C/B (Ref. |(Fig. 1.2-17 —2-460-m— 5,:300-mm;
1.2-4 through hrough 1.2-20) |Fg—+-215) |(Fig 1.2-18)
1.2-8) @4:806- ; g
ey 125 Area-aceess
From-S/B-e-
Aroa-aecess—ways|3-500-(SeetHg-
from-G/B-@-21501+-2-18
from—T/B-@ 15)-
3. 600-mm{Fig— |Access ways
1224} to outside,
S/B, R/B, and

RWI/B (See Fig
1.2-17 through
1.2-20)

Notes:

1 Watertight penetrations will be provided for all Reactor and Control Turbine and Radwaste Buildings penetrations that are below grade
design flood level.

2 The safety-related and non-safety-related tunnels prevent the lines running through them from being exposed to outside ground flooding.

3 Penetrations below design flood level will be sealed against any hydrostatic head resulting from the design basis flood, or from a moderate
energy pipe failure in the tunnel or inside a connecting building.

4 Waterproof sealant applied to the building exterior walls below flood level will also be extended a minimum of 150 mm along the penetration
surfaces.

5 Watertight doors (bulkhead type) are provided at all Reactor and Control Building access ways that are below grade design flood level.
6 The figure shown best depicts the indicated access.
7 Per FEMA's Flood Maps, STP 3&4 is not located in flood prone region, therefore per ASCE 7 Chapter 5 Non-Safety-Related buildings do not

r®Ed4LS

20 "3y

need to be designed for flood.

Joday sisAjeuy Ayojes jeuiq






	3.4 Water Level (Flood) Design
	3.4.2 Analytical and Test Procedures
	3.4.3 COL License Information



<<
  /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
  /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


