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Control System Malfunction that Increases Reactor Coolant Inventory
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QUESTIONS

15.04.01-1

Please provide plots of DNBR and peak fuel centerline temperature as a function
of time during this event to demonstrate that these limits are met.

Reqgulatory basis: SRP 15.4.1 UNCONTROLLED CONTROL ROD
ASSEMBLY WITHDRAWAL FROM A SUBCRITICAL OR LOW POWER
STARTUP CONDITION REVIEW, Il Review Procedures, 9 states: “For
review of a DC application, the reviewer should follow the above
procedures to verify that the design, including requirements and restrictions
(e.g., interface requirements and site parameters), set forth in the final
safety analysis report (FSAR) meets the acceptance criteria.”

15.04.01-2

Please explain Figure 15.4-4—“Uncontrolled Control Bank Withdrawal from a
Subcritical or Low Power Startup Condition - Primary System Temperature”.

The figure shows the temperature excursion in the hot leg of loop 4 following
reactor trip during coastdown of the RCPs. Explain the physical basis for the
temperature excursion. Describe the S-RELAP model used in these calculations.
Explain the consistency of these temperature predictions and the EPR
non-LOCA vessel model shown in ANP-10263P-A, Rev 0, “Codes and Methods
Applicability Report for the US EPR.”

Regulatory basis: SRP 15.4.1, review procedures ltem 6 states: The
significant results of the analysis should be presented and should include
maximum power levels reached for the reactor and the peak fuel rod,
reactor temperatures and pressures, maximum heat flux levels, and the
related fuel duty.




15.04.02-1

Please provide plots of DNBR and peak fuel centerline temperature as a function of
time during this event to demonstrate that these limits are met.

15.04.02-2

Requlatory basis: SRP 15.4.2 UNCONTROLLED CONTROL ROD ASSEMBLY
WITHDRAWAL AT POWER, Ill Review Procedure 7 states: “For review of a DC
application, the reviewer should follow the above procedures to verify that the
design, including requirements and restrictions (e.q., interface requirements and
site parameters), set forth in the final safety analysis report (FSAR) meets the
acceptance criteria.”

For Table 15.4-4 “Uncontrolled Control Bank Withdrawal at Power” Include the scram
reactivity used in the analysis in the Table.

15.04.03-1

Regulatory basis: SRP 15.4.2 UNCONTROLLED CONTROL ROD ASSEMBLY
WITHDRAWAL AT POWER, Il Review Procedure, 3 states ” For a PWR, the
reviewer ascertains that a full range of Anticipated Operational Occurence
conditions are analyzed; the AOO calculation models are adequate; and that
scram response of the flux, temperature, or pressure instrumentation is correctly
calculated.”

Please provide plots of DNBR and peak fuel centerline temperature as a function of time
during this event to demonstrate that these limits are met.

Regulatory basis: SRP 15.4.3 CONTROL ROD MISOPERATION (SYSTEM
MALFUNCTION OR OPERATOR ERROR) lll. REVIEW PROCEDURES 4
states: “For review of a DC application, the reviewer should follow the above
procedures to verify that the design, including requirements and restrictions
(e.g., interface requirements and site parameters), set forth in the final safety
analysis report (FSAR) meets the acceptance criteria.”

15.04.04-15.04.05-1

Provide the calculated DNBR as a function of time during the transient.

Regulatory basis: SRP 15.4.4 — 15.4.5 STARTUP OF AN INACTIVE LOOP OR
RECIRCULATION LOOP AT AN INCORRECT TEMPERATURE, AND FLOW
CONTROLLER MALFUNCTION CAUSING AN INCREASE IN BWR CORE
FLOW RATE includes 4. PWR without loop isolation valves: Startup of a pump
in an inactive loop. Ill Procedure includes “The results of the analysis are
reviewed and compared with the acceptance criteria presented in Subsection I/
of this SRP section regarding the maximum pressure in the reactor coolant and
main steam systems, as well as minimum DNBR (PWR) or MCPR (BWR, if
applicable). Time-related variations of the following parameters should be
reviewed for consistency.”




15.04.08-1

It appears that the ejected rod accident has been performed assuming the center
control rod is ejected. The ejection of an asymmetric control rod may result in a higher
radial peaking factor. Justify that the analyzed cases are limiting with respect to local
peaking factors.

15.04.08-2

Please explain the differences in the ejected rod worths shown in Table 15.4-15 and
those shown in Tables 15.-17 and -18.

Regulatory basis: SRP 15.4.8 SPECTRUM OF ROD EJECTION ACCIDENTS
(PWR) lll Review Procedures 1. E. states: “The applicant's analytical methods
are reviewed.”

15.04.08-3

Verify that the 110 cal/gm criterion shown in Table 15.4-14—"“Rod Ejection Accident
DNBR Analysis — Ejected Rod Analysis Limits for U.S. EPR” is the PCMI limit of
ANP-10286P, Revision 0, “U.S. EPR Rod Ejection Accident Methodology Topical
Report,” AREVA NP Inc., November 2007.

Regulatory basis: SRP 15.4.8 SPECTRUM OF ROD EJECTION ACCIDENTS
(PWR) Il Acceptance Criteria.

15.04.08-4

Explain the physical basis of the loop 4 temperature excursion shown in

Figure 15.4-35—HFP Rod Ejection Accident Overpressurization Analysis — Primary
System Temperature, Figure 15.4-39—60% NP Rod Ejection Accident
Overpressurization Analysis — Primary System Temperature, and Figure 15.4-43—HZP
Rod Ejection Accident Overpressurization Analysis — Primary System Temperature.
Consider the time delays in the nuclear power, heat transfer from the fuel to the
coolant, and fluid mixing in the reactor pressure vessel.

Regulatory basis: SRP 15.4.8 SPECTRUM OF ROD EJECTION ACCIDENTS
(PWR) lll Review Procedures 1. E. states: “The applicant's analytical methods
are reviewed.”

15.04.08-5
Please identify the computer codes used in the analysis. Explicitly or by reference
provide a description of each code. Please provide the nodalization used in these
numerical models.

15.04.08-6

Identify the core location of the limiting rod in both the initial and equilibrium core.



15.04.08-7

Provide the physical basis to show that the least negative Doppler temperature
coefficient has been used in the calculations.

15.04.08-8

The FSAR states: “The plant simulation computer code S-RELAPS5 (Reference 1) is
used to determine the peak pressure response of the primary system to the RCCA
ejection event.” Please identify the model and nodalization used.

15.04.08-9

Please describe the xenon condition at the start of the REA transient analysis.
Justify that the assumed xenon condition conservative.

15.05.01-15.05.02-1

Table 6.8-1—Extra Borating System Design and Operating Parameters provides a
nominal flow rate of 52 gpm / pump and a maximum allowable flow rate of 110.8 gpm
(for the system). This corresponds to the flow rate of 15.5 Ibm/sec shown in

Figure 15.5-9—Inadvertent Operation of the EBS. Table 9.3.4-1—Major CVCS
Component Design Data Sheet 1 of 5 shows 2 Centrifugal Charging Pumps with a
normal flow rate of 176 gpm, and a maximum flow rate of 285 gpm. This does not
correspond to the flow rate of 13 to 16 Ibs/sec shown in Figure 15.5-18—CVCS
Malfunction that Increases RCS Inventory. Please explain.

15.05.01-15.05.02-2

Explain the charging flow shown in Figure 15.5-18—CVCS Malfunction that Increases
RCS Inventory — Charging Flow. Explain why the flow rate to loop 2 and 4 are
different prior to RT. It is recognized that the analysis assumes that two pumps are
de-energized at RT; one pump is immediately started and tripped again at about
1000 sec. Explain the rapid changes in flow shown in the figure between reactor trip
and isolation of the changing pumps at 1019 seconds.




<<
  /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
  /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 150
  /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 150
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /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 reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


