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7.8   COL License Information

This section of the reference ABWR DCD, including all subsections, is incorporated by 
reference with the following supplements.

7.8.1   Effects of Station Blackout on the HVAC

The following standard supplement addresses COL License Information Item 7.3.

During the station blackout (SBO) scenario, control room HVAC can be unavailable for up to 
10 minutes while the Alternate AC source starts and connects to the safety buses.  A control 
room temperature rise analysis using as-procured and as-built equipment information will be 
provided prior to fuel load for the station blackout (SBO) scenario.  The analysis will 
demonstrate that the equipment available and used during SBO will not generate sufficient heat 
to raise environmental temperatures above the qualified limits of the operating equipment.  In 
accordance with 10 CFR 50.71(e), the FSAR will be updated to reflect the results of that 
analysis. (COM 7.8-1). 

7.8.2   Electrostatic Discharge on Exposed Equipment Components

The following site-specific supplement addresses COL License Information Item 7.4.

STP 3 and 4 uses modern CMOS (complimentary metal oxide semiconductor) and other MOS 
components that have internal protection against electrostatic discharge (ESD) in the form of 
diode clamping arrays and current limiting resistors that conduct the discharge away from the 
junction. In addition,  STP 3 and 4 uses other devices such as transient suppressors (for 
example, metal-oxide varistors, Zener diodes) across critical circuit inputs and outputs that are 
directly exposed to external transients protect against ESD. 

Other precautions against the effects of ESD take the form of adequate insulation or proper 
grounding. Keypads generally have insulating material in the form of a thick plastic covering 
over the metallic switch contacts. Toggle switches and other controls have insulating knobs. 
Various metallic chassis components (front panel, handles, deck, connector shells) are 
grounded to each other (the effects of painted and plated surfaces are considered), and the 
chassis are grounded to the appropriate panel or instrument ground bus by metallic ground 
straps.  Panel and instrument mounting hardware are not depended upon for solid grounds. 
Printed circuit boards have the signal commons and ground plane commons connected to the 
common busses and to the low voltage logic power supplies. 

The equipment is designed to tolerate an electrostatic discharge without damage, partly by 
employing insulation (with no air gaps) over exposed metallic components, and primarily by 
providing an alternative path for current flow other than through sensitive circuit paths. As 
discussed previously, this means that all exposed metallic components of the system are 
grounded. Low inductance multipoint grounds are used where ESD current flow is desired and 
single-point grounds where discharge flow is not wanted. Special attention is given to hinges, 
joints, and seams so that the continuity of shielding is maintained. 

In the system configuration, where shielded cables transfer data between the equipment 
enclosures, the cables are prevented from propagating ESD currents and voltages between 
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system units. For ABWR safety systems, the problem has been reduced by using fiber optic 
cables as the transmission medium for most critical signals. While the cables may contain 
metallic supporting members or protective shields, these are not electrically connected to any 
equipment or circuit. For certain functions where hardwired cable is required, solid grounding 
of cable shields to the equipment chassis and bypass capacitors at all inputs and outputs are used 
to divert ESD currents to ground. 

These hardware solutions are supplemented with firmware ESD solutions to protect against 
potential upsets such as system lockup if ESD noise causes memory or data flow errors. The 
lack of susceptibility of ABWR control equipment to electrostatic discharges shall be verified 
using the test procedures included in IEC Publication 801-2, Electromagnetic Compatibility for 
Industrial-Process Measurement and Control Equipment. Part 2: Electrostatic Discharge 
Requirements. The test procedures of paragraph 8 of this document shall be performed up to 
and including Severity Level 4, as defined in the document. The following acceptance criteria 
will be used: 

(1) No change in trip output status shall be observed during the test. 

(2) Equipment shall perform its intended functions after the test. 

This result will be verified via ITAAC Table 3.4-1 Item 12.

The safety system control equipment for ABWR has inherent protection against transient ESD 
effects in that data is continually refreshed throughout the system, including trip, display and 
indicator status. Further protection is provided by the asynchronous, four-division, 2-out-of-4 
channel configuration. Temporarily corrupted data in one division cannot cause an inadvertent 
trip or permanently disable a required trip. When bad data or equipment damage is detected, the 
affected division can be bypassed until repaired. In the reactor trip and isolation system (RTIS) 
channels, where the final trip outputs are also in a 2-out-of-4 configuration, both the sensor 
input and trip output sides of each equipment division can be bypassed, thus preventing failure 
from any cause in one channel from inhibiting or inadvertently causing a trip. 

7.8.3   Localized High Heat Spots in Semiconductor Materials for Computing 
Devices

The following standard supplement addresses COL License Information Item 7.5 and 
incorporates design-related information originally provided in Chapter 20 of the DCD.

Equipment purchase specifications for the Safety System Logic and Control (SSLC) systems 
will include the following provisions: 

� Supplier shall follow component vendor recommendations for the design and use of heat 
sinking and ventilation of local areas where power semiconductors of solid-state load 
drivers are used. 

� Supplier shall design solid-state load drivers such that high power devices will be 
physically separated from low power circuitry in accordance with component vendor 
recommendations. 
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� Supplier shall perform thermal analyses of the as-built circuit boards, instruments, and 
panels. These analyses shall assume convective cooling only and shall take no credit for 
forced air-cooling provided by fans. An ambient external room temperature of 50°C shall 
be assumed. These analyses shall demonstrate that heat release by internal panel 
components will not raise the internal temperature of a panel to greater than 15°C above 
external ambient temperature of the equipment room for electronic components within a 
chassis or within any printed circuit file structure.

� Supplier shall environmentally qualify safety-related equipment for the most extreme 
conditions determined by the above stated thermal analyses, including minimum margins 
as stated in IEEE-323, Subsection 6.3.1.5.

The above provisions will be completed at the time that purchase orders are placed for the SSLC 
systems. In accordance with 10 CFR 50.71(e), the FSAR will be updated to reflect the results 
of the analysis (COM 7.8-2)

Rev. 0
15 Sept 2007





<<
  /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


