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ArevaEPRDCPEm Resource

From: Tesfaye, Getachew
Sent: Wednesday, September 23, 2009 2:17 PM
To: 'usepr@areva.com'
Cc: Dehmel, Jean-Claude; Frye, Timothy; Jennings, Jason; Colaccino, Joseph; 

ArevaEPRDCPEm Resource
Subject: Draft - U.S. EPR Design Certification Application RAI No. 299 (3783,3784), FSAR Ch. 11
Attachments: Draft RAI_299_CHPB_3783_3784.doc

Attached please find draft RAI No. 299 regarding your application for standard design certification of the U.S. EPR.  If 
you have any question or need clarifications regarding this RAI, please let me know as soon as possible, I will 
have our technical Staff available to discuss them with you.   
 
Please also review the RAI to ensure that we have not inadvertently included proprietary information. If there are any 
proprietary information, please let me know within the next ten days. If I do not hear from you within the next ten days, I 
will assume there are none and will make the draft RAI publicly available. 
 
Thanks, 
Getachew Tesfaye 
Sr. Project Manager 
NRO/DNRL/NARP 
(301) 415-3361 
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Draft 
 

Request for Additional Information No. 299 (3783, 3784), Revision 1 
 

9/23/2009 
 

U. S. EPR Standard Design Certification 
AREVA NP Inc. 

Docket No. 52-020 
SRP Section: 11.02 - Liquid Waste Management System 

SRP Section: 11.03 - Gaseous Waste Management System 
 

Application Sections: 11.2 and 11.3 
 

QUESTIONS for Health Physics Branch (CHPB) 
 
11.02-16 

While the staff duplicated the estimates of yearly radioactive liquid effluent releases 
(Ci/yr) and offsite concentrations (uCi/ml), the evaluation identified a number of 
inconsistencies associated with assumptions and parameters used in calculations.  
Without such clarifications and corrections, the staff cannot complete its evaluation and 
conclude, with reasonable assurance, that the design features and supporting analyses 
demonstrate compliance with Part 20.1301 and 20.1302, effluent concentration limits of 
Appendix B, Table 2 of Part 20, and design objectives of Appendix I to Part 50.  These 
observations should be evaluated by the applicant and corrected or justified in the next 
revision of the FSAR.  Specifically, the observations include: 
 

a.     FSAR Table 11.2-3 – The table should state that the basis of the source term 
assumes an 80% capacity factor, being the default value in the PWR-GALE code, 
and provide the expected capacity factor for the U.S. EPR.  In qualifying the 
expected capacity factor for the U.S. EPR, the discussion should acknowledge 
that the current fleet of operating reactors is operating at factors in excess of 90%, 
and discuss the rationale as to whether the estimated radioactive liquid effluent 
releases (Ci/yr) and offsite concentrations (uCi/ml) need to be scaled up in light of 
an expected higher capacity factor.   

 
b.     FSAR Table 11.2-3 – The table should note that the cited mass of primarily 

coolant does not include the mass of coolant contained in the pressurizer.  
 

c.     FSAR Table 11.2-3 – A review of the FSAR indicates that there are three values 
for the total steam flow rate: 2.07E+07 lbs/hr in Table 11.1-3; 1.9E+07 lbs/hr in 
Table 11.1-6; and 2.171E+07 lbs/hr in Table 11.2-3.  Provide a justification for the 
use of 2.171E+07 lbs/hr in Table 11.2-3.  

 
d.     FSAR Table 11.2-3 – The table applies a value of 2.184E+05 lbs/hr as the SG 

blowdown rate.  Table 11.1-6 lists a value of 1.9E+05 lbs/hr and Table 11.1-3 lists 
a value of 2.08E+05 lbs/hr.  Provide a justification for the use of 2.184E+05 lbs/hr 
in Table 11.2-3. 
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e.     FSAR Table 11.2-3 – The table applies a value of 0.33 as the fraction of 
condensate flow going to the condensate demineralizer.  In Table 11.1-6, this 
fraction is listed as zero, and in Table 11.1-3, it is shown as 100% of the 
condensate.  Provide a justification for the use of 0.33 in Table 11.2-3. 

 
f.       FSAR Table 11.2-3 – The table applies a value of 110 gpd as the shim bleed flow 

rate.  Table 11.1-6 lists a value of 500 lbs/hr, which is equivalent to a flow rate of 
2055 gpd, using the specific volume of Table 11.1-1.  Provide a justification for the 
use of 110 gpd in Table 11.2-3. 

 
g.     FSAR Table 11.2-3 – The table applies a value of 1728 gpd for the equipment 

drain input and 9428 gpd for the clean waste input.  However, these input rates 
could not be inferred from the design values listed in Table 11.2-1 or Group I, II, 
and III waste streams.  Provide the basis and justification for these two input 
rates.  

 
h.     FSAR Table 11.2-3 – The table applies a DF of 107 for cesium and other nuclides 

for the processing of shim bleed and equipment drain.  However, these DFs could 
not be inferred from the values listed in NUREG-0017.  Provide the basis and 
justification for the use of a DF of 107.  

 
i.       FSAR Table 11.2-3 – The table applies a value of 27.7 days as the holdup time 

for xenon and 1.67 days for krypton, with the values being imported from FSAR 
Table 11.3-1.  See staff comments on Table 11.3-1 about holdup times.  Update 
Table 11.2-3 accordingly in light of the resolution of comments generated on this 
topic for Table 11.3-1.  

 
j.       FSAR Table 11.2-3 – The table applies a value of 4100 CFM for the containment 

internal cleanup rate and 2970 CFM for the containment low volume purge rate.  
However, these input rates could not be found in FSAR Rev. 1, Section 9.4.  
Table 12.2-19 provides values of 3210 CFM for the normal operation purge flow 
rate and 4100 CFM for the equipment area recirculation flow rate, and FASR 
Section 6.5.1.3 provides only operational ranges.  Provide the basis and 
justification for the values used in Table 11.2-3. 

 
k.    A review of FSAR Rev. 1, Section 11.2.2.1.1 and Table 11.2-4 indicates that the 

grouping of liquid effluent streams listed in Table 11.2-4 is inconsistent with that of 
Section 11.2.2.1.1.  For example, turbine building floor drain, miscellaneous 
wastes, and shim bleed waste inputs shown in Table 11.2-4 are not listed in 
Section 11.2.2.1.1. Similarly, the category of “Misc. Wastes” shown in Table 11-2-
4 is not explained as to which waste input streams it includes given the grouping 
scheme of Section 11.2.2.1.1.  Review and revise for consistency the information 
presented in Section 11.2.2.1.1 and Table 11.2-4.  Also, provide in Table 11.2-4 
appropriate notations describing how the grouping scheme of Section 11.2.2.1.1 
was translated into the one shown in Table 11.2-4.  

 
l.       A review of FSAR Rev. 1, Section 11.2.3.5 and Table 11.2-7 indicates that the 

basis of the adjustment factor applied in estimating releases characterized by 
maximum fuel defects is not described in Section 11.2.3.5.  A review of the results 
presented in Table 11.2-7 indicates that the scaling factor (max/normal) ranges 
from 1 to 103.   For example, the results for corrosion and activation products and 
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tritium are greater than one, which should not be the case since their production is 
insensitive to the assumed fraction of failed fuel.  The scaling factor is presumed 
to be four, i.e., 1.0% vs 0.25% assumed failed fuel fraction given the information 
presented in Section 11.1.  However, the factors were found to be much higher 
and variable in many instances.  For example, the ratio is 3.8 for H-3, 131 for Mo-
99, 1000 for Rh-103m, 69 for Te-129m, 35 for I-131, 1.9 for I-132, 16.7 for I-133, 
4.4 for I-135, and 96 for Cs-137, among others.  Review and revise the basis of 
the scaling factor and describe the rationale and application of the scaling factor 
in FSAR Section 11.2.3.5 and presentation of the results in Table 11.2-7. 

 
11.03-14 

 
While the staff duplicated the estimates of yearly radioactive gaseous effluent releases (Ci/yr) 
and offsite concentrations (uCi/ml), the evaluation identified a number of inconsistencies 
associated with assumptions and parameters used in calculations.  Without such clarifications 
and corrections, the staff cannot complete its evaluation and conclude, with reasonable 
assurance, that the design features and supporting analyses demonstrate compliance with Part 
20.1301 and 20.1302, effluent concentration limits of Appendix B, Table 2 of Part 20, and 
design objectives of Appendix I to Part 50.  These observations should be evaluated by the 
applicant and corrected or justified in the next revision of the FSAR.  Specifically, the 
observations include: 
 

a. A review of FSAR Rev. 1, Section 11.3.3.5 indicates that the discussion and results do 
not include the sum-of-the-ratios in demonstrating compliance with Part 20, Appendix B, 
Table 2, Column 1 concentrations for both types of gaseous effluent releases, normal 
and maximum failed fuel.  In contrast, compliance with Part 20, Appendix B, Table 2, 
sum-of-the-ratios was provided for liquid effluent releases in Section 11.2.3.5.  Provide 
this information for gaseous effluent releases in a revision of Table 11.3-6.     

 
b. FSAR Table 11.3-1 – The table applies a value of 27.7 days as the holdup time for 

xenon and 1.67 days for krypton.  The basis for these values is also presented in Table 
11.3-1.  First, it is noted that the values for dynamic absorption coefficients of Xe and Kr 
are reversed in Table 11.3-1, given that the FSAR adopts the default values of NUREG-
0017.  Second, the staff was unable to confirm these holding times using a design flow 
rate of 0.0765 lbs/sec (about 61.1 t3/min at NTP) and a charcoal mass of 16,320 lbs, as 
listed in Table 11.3-1.  Confirm the above findings, provide the basis and justification for 
these holdup times, and revise Table 11.3-1 accordingly. 

 
c. FSAR Table 11.3-2 - A review of Tables 11.3-1 and 11.3-2 indicates that the useable 

volume of charcoal is about 89% of the actual volume of each charcoal delay bed.  The 
inventory of charcoal in each delay beds is reported to be 5440 lbs.  However, it is not 
clear if this inventory reflects the actual or useable volume of each delay bed.  Confirm 
the basis of the amount of charcoal in each delay bed, qualify the value presented in 
Table 11.3-1 as to whether the amount of 5440 lbs reflects the useable volume of 
charcoal, and revise the Xe and Kr holdup times as needed in Table 11.3-1. 

 
d. A review of FSAR Rev. 1, Section 11.3.3.5 and Table 11.3-6 indicates that the basis of 

the adjustment factor applied in estimating releases characterized by maximum fuel 
defects is not described in Section 11.3.3.5.  A review of the results presented in Table 
11.3-6 indicates that the scaling factor (max/normal) ranges from 0.8 to 103.   For 
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example, the results for corrosion and activation products and tritium are greater than 
one, which should not be the case as their production is insensitive to the assumed 
fraction of failed fuel.  The scaling factor is presumed to be four, i.e., 1.0% vs 0.25% 
assumed failed fuel fraction given the information presented in Section 11.1.  However, 
the factors were found to be much higher and variable in many instances.  For example, 
the ratio is 4 for H-3, 1.8 for Kr-87, 2.8 for Kr-88, 1000 for Sr-90, 36 for I-131, 16 for I-133, 
and 1000 for Cs-137, among others.  Review and revise the basis of the scaling factor 
and describe the rationale and application of the scaling factor in Section 11.3.3.5 and 
presentation of the results in Table 11.3-6. 

 



<<
  /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


