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WBN2Public Resource

From: Poole, Justin
Sent: Thursday, October 28, 2010 10:29 AM
To: Garg, Hukam
Cc: WBN2HearingFile Resource
Subject: FW: FSAR 7.1.2.1.9 Setpoint Methodology Revised 10-22-2010 NRC comments Rev 3.docx
Attachments: FSAR 7.1.2.1.9 Setpoint Methodology Revised 10-22-2010 NRC comments Rev 3.docx

 
 
Justin C. Poole 
Project Manager 
NRR/DORL/LPWB 
U.S. Nuclear Regulatory Commission 
(301)415‐2048 
email: Justin.Poole@nrc.gov 
 
From: Clark, Mark Steven [mailto:msclark0@tva.gov]  
Sent: Thursday, October 28, 2010 10:05 AM 
To: Poole, Justin 
Subject: FW: FSAR 7.1.2.1.9 Setpoint Methodology Revised 10-22-2010 NRC comments Rev 3.docx 
 

Justin: 

Please forward to Hukam for discussion at the 1:00 phone call today. 

Thanks, 

Steve  

Steve Clark 

Bechtel Power Corp. 

Control Systems 

Watts Bar 2 Completion Project 

Phone: 865.632.6547 

Fax: 865.632.2524 

e-mail: msclark0@tva.gov 

_____________________________________________ 
From: Clark, Mark Steven 
Sent: Thursday, October 28, 2010 6:55 AM 
To: Crouch, William D 
Subject: FW: FSAR 7.1.2.1.9 Setpoint Methodology Revised 10-22-2010 NRC comments Rev 3.docx 
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Bill: 

I talked to Steve.  Please forward to Justin so we can get Hukam’s comments at the 1:00 phone call 
today. 

Regards, 

Steve  

Steve Clark 

Bechtel Power Corp. 

Control Systems 

Watts Bar 2 Completion Project 

Phone: 865.632.6547 

Fax: 865.632.2524 

e-mail: msclark0@tva.gov 

_____________________________________________ 
From: Webb, W David 
Sent: Wednesday, October 27, 2010 4:45 PM 
To: Clark, Mark Steven; Hilmes, Steven A 
Cc: Jarrett, Ronald A; Craig, John S; Crouch, William D; Langley, David T; Raley, Thomas R 
Subject: FSAR 7.1.2.1.9 Setpoint Methodology Revised 10-22-2010 NRC comments Rev 3.docx 

Final version with Ron Jarrett’s comments incorporated. 

<<FSAR 7.1.2.1.9 Setpoint Methodology Revised 10-22-2010 NRC comments Rev 3.docx>>  
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7.1.2.1.9 Trip Setpoints 
 
The scope of TSTF-493 includes The setpoints within the reactor protection system (RPS) 
which includes the Reactor Trip System (RTS) and the Engineered Safeguards Features 
Actuation System (ESFAS).  The specific setpoints within the scope of TSTF-493 are identified 
in Technical Specifications 3.3.1 and 3.3.2.   trip setpoints are the setpoints within the scope of 
TSTF-493.  These trip setpoints  have been selected in accordance with TSTF-493, Rev. 4 to 
ensure that core damage and loss of integrity of the reactor coolant system are prevented 
during anticipated operational events. These setpoints were analytically determined in 
accordance with the methodology described in References 3 and 5. The TVA instrument 
setpoint methodology is based on ISA standard 67.04 (Reference 3) and is incorporated into 
TVA technical instructions. The Westinghouse setpoint methodology is described in Reference 
5. Both the nominal (trip setpoint) and limiting (allowable value) settings have been incorporated 
into the Technical Specifications. Nominal settings are more conservative than the limiting 
setpoints. This allows for measurement and calibration uncertainties and instrument channel 
drift which may occur between periodic tests without exceeding the limiting setpointsallowable 
value. Trip setpoint values are monitored by periodic performance of surveillance tests in 
accordance with Technical Specification requirements.  
 
The setpoint calculations include the effects of both measurable and unmeasurable 
uncertainties to ensure the associated protective actions are performed before analytical limits 
are exceeded. Incorporating these uncertainties provides assurance that the analytical limit will 
not be exceeded under accident conditions if the Allowable Value is satisfied under normal 
conditions. 
 
The square root sum of the squares (SRSS) method is used for combining uncertainty terms to 
meet the following three criteria: random, independent, and approximately normal distribution. 
The probability that all of the independent processes would simultaneously be at their maximum 
value (i.e., + or -) is very small. The SRSS method provides a means to combine individual 
random uncertainty terms to establish a net random uncertainty term. All other uncertainties that 
do not meet any of the three criteria are arithmetically summed. Single-sided correction factors 
are not used in RPS setpoint calculations within the scope of TSTF-493. 
 
The following describes the methodology used for the RPS setpoint calculations within the 
scope of TSTF-493 revision 4 as incorporated into the WBN Unit 2 Technical Specifications.   
 
Safety Limit (SL) - A safety limit is specified to protect the integrity of physical barriers that guard 
against the uncontrolled release of radioactivity. The safety limit for a parameter is typically 
provided in the plant safety analyses in accordance with 10 CFR 50.36(c).1.ii.A. 
 
Analytical Limit (AL) - The analytical limit represents the parameter value at which a safety 
action is assumed to be initiated to ensure that the safety limits are not exceeded during either 
accidents or anticipated operational occurrences.  
 
Nominal Trip Setpoint (NTSP) - The NTSP is the nominal value at which the instrument is set 
when it is calibrated. Since most instruments cannot be set to an exact value, the instrument is 
set to the nominal setpoint within an allowed tolerance band defined as Acceptable As Left 
(AAL). 
 
Operational Limit (OL) - The operational limit is a value which the operating parameter is not 
expected to exceed during normal operation. The NTSP is set beyond the OL so that spurious 
trips of the instrument do not occur. 
 



 

 

 
  



 

 

Acceptable As Found Tolerance (AAF) - A tolerance band on either side of the NTSP which 
defines the limits of acceptable instrument performance, beyond which the channel may be 
considered degraded and must be evaluated for operability prior to returning it to service. 
Channels which exceed the AAF will be entered into the Corrective Action Program for further 
evaluation and trending. The Acceptable As Found tolerance is the SRSS combination of drift, 
maintenance and test equipment (M&TE) accuracy and readability, and calibration/reference 
accuracy, bistable setting accuracy, and other measurable uncertainties which are present 
during the surveillance test.  Other uncertainties may be included in the AAF if applicable.  
 
Acceptable As Left Tolerance (AAL) - A tolerance band on either side of the NTSP within which 
an instrument or instrument loop is left after calibration or setpoint verification. The Acceptable 
As Left tolerance is equal to or less than the SRSS combination of reference accuracy, M&TE 
accuracy and M&TE readability and other measurable uncertainties which are present during 
the surveillance test. Other uncertainties may be included in the AAL if applicable.  
 
. The trip setpoint must be adjusted within the as-left AAL tolerance prior to returning the 
channel to service. 
 
Allowable Value (AV) - The limiting value of the as-found trip setting used during surveillance 
testing for the portion of the channel being tested, beyond which the channel is inoperable. The 
AV ensures that sufficient margin exists to the AL to account for unmeasurable uncertainties 
such as process effects to ensure that the protective action is performed under worst case 
conditions before the analytical limit is exceeded. 
 
Calculation of the allowable value by the Westinghouse setpoint methodology is described in 
Reference 5. In the Westinghouse methodology, the AV is limited to rack surveillance testing. 
Two values are calculated. The first value is the arithmetic sum of the measurable rack 
uncertainties. The second value is based on the total allowance between the trip setpoint and 
the safety analysis limit. This value is the difference between the total allowance and those 
uncertainties which are not present during the rack surveillance test. These uncertainties are 
combined in accordance with Reference 5. The AV is the nominal trip setpoint ±plus or minus, 
dependent on the trip setpoint direction, the minimum of the two calculated values.  
 
The TVA methodology for the allowable value calculation is described in TVA technical 
instructions based on Reference 3. The following discussion applies to a high setpoint with an 
upper Analytical Limit; the directions would be reversed for a low setpoint with a lower AL: 
 
An upper limit of AV (AVmax) is determined by subtracting the unmeasurable uncertainties from 
the AL. A maximum NTSP can then be calculated by subtracting the normal measurable 
uncertainties plus any margin from AVmax. If margin exists between the maximum NTSP and 
the operational limit, a minimum NTSP can be calculated as the OL plus the normal 
uncertainties. A lower limit of AV (AVmin) can then be is determined by adding the measurable 
uncertainties to the new NTSP. The actual AV is set within these limits. This applies to a high 
setpoint with an upper Analytical Limit; the directions would be reversed for a low setpoint with a 
lower AL. 
 
 

Formatted: Font: 11 pt

Formatted: Font: 11 pt

Formatted: Font: 11 pt

Formatted: Font: 11 pt



<<
  /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 /OK
  /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 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


