April 9, 2008

10 CFR 50.55a

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk

Mail Stop: OWFN P1-35

Washington, D.C. 20555-0001

Gentlemen:

In the Matter of ) Docket No. 50-296
Tennessee Valley Authority )

BROWNS FERRY NUCLEAR PLANT (BFN) - UNIT 3 - AMERICAN SOCIETY

OF MECHANICAL ENGINEERS (ASME) SECTION XI, INSERVICE INSPECTION
PROGRAM FOR THE THIRD TEN-YEAR INSPECTION INTERVAL - REQUEST
FOR RELIEF 3-ISI-23 - RESPONSE TO NRC REQUEST FOR ADDITIONAL
INFORMATION (RAI) (TAC NO. MC6749)

By letter dated August 24, 2007, TVA submitted BFN Unit 3
request for relief 3-ISI-23. Request for relief 3-ISI-23
addresses nine (9) reactor Pressure Vessel (RPV)
nozzle-to-vessel full penetration welds and seven (7) RPV
nozzle inner radius sections. The design configuration of
the RPV nozzle-to-vessel welds precludes a 100 percent
ultrasonic (UT) examination of the required volume for the
full penetration welds of the nozzles.

During its review of the BFN Unit 3, request for relief
3-ISI-23, the NRC staff identified questions, by letter dated
March 13, 2008. As a result, TVA is providing responses to
the NRC qguestions in the enclosure to this letter.
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There are no new regulatory commitments in this letter. If
you have any questions, please contact me at (256) 729-2636.
Sincerely,

Original signed by

D. T. Langley

Manager of Licensing

and Industry Affairs

Enclosure
cc: See Page 3
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cc (Enclosure) :
Ms. Rebecca L. Nease, Branch Chief
U.S. Nuclear Regulatory Commission
Region II
Sam Nunn Atlanta Federal Center
61 Forsyth Street, SW, Suite 23T85
Atlanta, Georgia 30303-8931

NRC Resident Inspector
Browns Ferry Nuclear Plant
10833 Shaw Road

Athens, Alabama 35611-6970

Ms. Eva A. Brown, Project Manager
U.S. Nuclear Regulatory Commission
One White Flint, North

(MS 08G9)

11555 Rockville Pike

Rockville, Maryland 20852-2739
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JEE : JWD: BAB

Enclosure

cc (Enclosure): w/o enclosure
Arent, EQB 1B-WBN
Campbell, LP 3R-C
Douglas, POB 2C-BFN
Matherly, Jr., BFT 2A-BFN
Marks, Jr., PAB 1C-BFN
Nicholson, BR 4X-C
West, NAB 2A-BFN
Wetzel, BR 4X-C

Vance, WT 6A-K

. Vigluicci, ET 11A-K
Support, LP 5M-C

EDMS WT CA-K,
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ENCLOSURE

TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT (BFN)
UNIT 3
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
SECTION XI, INSERVICE INSPECTION (ISI) PROGRAM,
THIRD TEN-YEAR INSPECTION INTERVAL

REQUEST FOR RELIEF 3-ISI-23

RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION (RATI)

(SEE ATTACHED)



ENCLOSURE

TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT (BFN)
UNIT 3
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
SECTION XI, INSERVICE INSPECTION (ISI) PROGRAM,
THIRD TEN-YEAR INSPECTION INTERVAL

REQUEST FOR RELIEF 3-ISI-23

RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION (RATI)

Background

American society of Mechanical Engineers (ASME) Boiler &
Pressure Code, Section XI, Table IWB-2500-1, Examination
Category B-D, Item No. B3.90 requires a volumetric examination
of essentially 100 percent of the reactor pressure vessel

(RPV) nozzle welds as depicted in ASME Code Section XI, Figure
IWB-2500-7(a). ASME Code, Section XI, Table IWB-2500-1,
Examination Category B-D, Item No. B3.100 requires a
volumetric examination of essentially 100 percent of the RPV
nozzle inner radius as depicted in ASME Code, Section XTI,
Figure IWB-2500-7(a). The licensee invoked ASME Code Case
N-648-1, which allows one to perform an enhanced VT-1 visual
examination of the inner radius of the RPV nozzles in lieu of
a volumetric examination as required by the ASME Code, Section
XI, Table IWB-2500-1, Examination Category B-D, Item No.
B3.100.

NRC Request No. 1

The volumetric examination for all the RPV nozzle-to-vessel
welds and the enhanced VT-1 visual examinations of the inner
radii of all the RPV nozzles provided in Table 1 of the
original submittal and Weld Examination Report R-057 appear to
be inconsistent. Further, the information in Table 1 and Weld
Examination Report R-057 appear to be inconsistent with the
list of RPV nozzle-to-vessel welds and RPV nozzle inner radii
listed on page E2-4 of the relief request (RR) as components
addressed under RR 3-23.

Provide two separate tables listing the results of the
volumetric examinations for all the RPV nozzle-to-vessel welds
and the enhanced VT-1 visual examinations of the inner radii
of all the RPV nozzles.



TVA Response to NRC Request No. 1

The scope of items associated with request for relief 3-ISI-23
is provided on page E2-4 of the relief request. Weld
examination Report R-057 also examined RPV nozzle inner

radius sections for nozzles N2G, N2H, N2J, N2K, N3C, N3D,

and N8B during the Unit 3 Cycle 12 refueling outage. However,
these examinations were credited to the Unit 3 Second Ten-Year
inspection interval and submitted to NRC by letter dated
February 21, 2007, under request for relief 3-ISI-7,

Revision 2. NRC letter dated February 27, 2008, approved

BFN request for relief 3-ISI-7, Revision 2.

Attachment A of this enclosure provides the two separate
tables as requested by NRC.

NRC Request No. 2

In reviewing the examination results, it appears that the
volumetric examination coverages were in the range of 22-42
percent and a number of enhanced VT-1 visual examination
results were in the 40 percent range. If this is correct,
provide further basis why these limited examination provide
reasonable assurance of structural integrity of the subject
welds and components. As part of this basis, address whether
there are any mechanisms that may be expected to cause
service-induced degradation of the subject components.

TVA Response to NRC Request No. 2

Volumetric (UT) examination coverages of Nozzle-To-Vessel (NV)
welds for which relief is requested ranges from 22 percent
(N1A) to 64 percent (N8A) with the majority of the welds
falling into the 36 to 42 percent range (N2B, N2D, N2F, N3B,
N4B, N4C, N5A). The access limitations imposed by the design
of the plant and geometry of the components to be examined
precludes achieving essentially 100% coverage of these
components. Volumetric inspections are performed using the
latest ultrasonic techniques, procedures, equipment, and
personnel qualified to the requirements of the Performance
Demonstration Initiative (PDI) Program. These UT examinations
were performed on accessible areas to the maximum extent
practical given the physical limitations of the subject welds.
No significant flaws have been detected in NV welds and nozzle
inner radii at BFN. Industry experience has shown that, other
than early cracking in BWR feedwater nozzles and CRDM nozzles,
no other significant flaws have been detected in NV and nozzle
inner radii. Thermal fatigue has been identified as a
degradation mechanism for RPV nozzles. Feedwater and CRD



Return nozzle cracking has been observed in the industry and
was caused by cyclic stresses due to mixing of hot and cold
water in these locations. NUREG-0619 was issued to address
cracking in these locations. BFN has completed the NUREG-0619
commitments. Based on BFN examination history, the large
number of examinations performed in the industry, and the
substantially improved examination techniques capable of
detecting significant cracking if present provide reasonable
assurance that structural integrity of the subject components
will be maintained.

The RPV nozzles inner radius sections are the only non-welded
areas (excluding the RPV head bolts) requiring examination on
the reactor vessel. This requirement was deterministically
made early in the development of ASME Section XI. For all
nozzles other than Feedwater, there is no significant thermal
cycling during operation. From a risk perspective, there is
no need to perform a volumetric examination on any nozzle
other than the Feedwater and CRD Return nozzles. No service
related cracking has ever been discovered in any BWR in the
fleet other than on Feedwater and CRD Return lines.

There are no mechanisms of damage other than fatigue for the
nozzle inner radius, and for other than Feedwater nozzles,
there is no cause for significant thermal cycling. Therefore,
the primary flaw of concern would be a flaw that was not
detected during the manufacturing process. The BFN Unit 3
RPV nozzles were examined during and after manufacturing by
surface and volumetric techniques. Additionally, preservice
and inservice examinations have detected no flaws. It is
unlikely that flaws would be initiated by the fatigue
mechanism.

After approximately 22 years of operation (Unit 3 was shut
down from March 1985 to November 1995), no cracking in the
subject BFN Unit 3 RPV nozzles inner radius region has been
found. Fracture toughness testing performed at Oak Ridge
National Labs (ORNL) indicate that there is a large flaw
tolerance for BWR nozzle inner radius regions. Even if flaw
propagation was assumed, test results indicate a leak before
break scenario would occur, which would not result in a
significant increase in core damage frequency. In addition,
system pressure testing continues to be performed each
refueling outage and during plant operation, the containment
is monitored for changes in unidentified leakage.

More than 50 percent of the total RPV nozzle population
receives a complete (i.e., essentially 100 percent) nozzle
inner radius examination.



Visual examination of the accessible nozzle inner radius
surface (zone M-N) provides reasonable assurance deep flaws
are not present. Additionally, when flaws are initiated by
the flaw mechanism, they typically are encountered over a
significant portion of the circumference as was the case for
Feedwater nozzle cracking addressed in NUREG-0619.

In summary, fatigue cracking is the only relevant degradation
mechanism for the RPV nozzle inner radius region, and for all
nozzles other than Feedwater, there is no significant thermal
cycling during operation.

Therefore, from an industry experience perspective, there is
no need to perform volumetric examination on any nozzles other
than Feedwater and CRD Return lines. This is supported by the
fact that no service induced cracking has ever been discovered
in any of the BWR fleet RPV nozzles other than Feedwater and
CRD.



Attachment A



%19 v 680-d 1N 900¢/10/€0 ¢l N4 06'€d a-d AN-V8N
%8€ \4 880-d 1N 9002/20/€0 ¢l W0l 06°¢9d a-g AN-VGN
%6€ \4 /80-d 1N 9002/80/€0 ¢l uCl 06°€9d a-g AN-OVN
%6€ \4 G80-o 1N 9002/60/€0 ¢l uCl 06°¢9d a-g AN-8¥N
%9€ \4 £€80-d 1N 900¢/20/€0 ¢l «9C 06°€d a-g AN-9EN
Y%C¥ \4 280-d 1N 900¢2/01/€0 ¢l uCl 06°€d a-gd AN-d¢N
Y%C¥ \4 180-d 1N 900¢2/60/€0 ¢l uCl 06’€d a-gd AN-A¢ZN
Y%C¥ \4 080-d 1N 900¢2/01/€0 ¢l uCl 06’€d a-g AN-9¢ZN
%cC A4 640-d 1N 9002/01/€0 ¢l 8¢ 06'€d a-d AN-VIN
%IOVHIA0D | SL1INSTY | #1L40d3d | WvX3 3ivd 310AD SdN 'ON N3Ll | AJO9O3E1VD 3d0D | #ININOJINOD

suonBUIIEXH OTUOSBI[ ] PO [9SSOA -0 -[ZZON [9SSOA INSSAIJ 103108y

‘€T-ISI-€ JOIIY 107 3sonbay a3einQ Surfongay g 9[oAD ‘¢ nun NAd




dI-d8N
dI-dEN
dI-OEN
dI-MEN
dI-MZN
dI-HZN
dI-9¢N

431734 HO4 1S3ND3Y SIHL 40 1¥Vd LON 34V ANV AOId3d AYIHL TVAY3LNI ANOOD3S € LINN OL d31Id34d Fd3M LNg 39VLNO
¢l FTOAD € LINN NI AaANINVXE 343M LS0-d H3GINNN LH0d3d NI SNOILO3S SNIAVY J43NNI OL 37ZZON Add ONIMOT104 3HL 310N

%0¥ \4 2G60-d L-LA3 19002/11/€0 ¢l b ool'ed a4 dI-V8N
%0¥ \4 2G0-d L-LA3  19002/.0/€0 ¢l W0l ool'ed a4 dI-VSN
%06 \4 2560-d L-LA3  19002/20/€0 ¢l «9C ool'ed a4 dI-dEN
%l \4 260-d L-LA3  19002/0L/€0 ¢l uCl ool'cd a-d = |i=14\|
%0¥ \4 1G60-d L-LA3 [900¢Z/11/€0 ¢l uCl ool'cd a-d dI-dZN
%0v v 260-d L-LAd  19002/1L/€0 ¢l uCl ool'cd a-d dI-dZN
%06 v 2G0-d L-LAd  19002/60/€0 ¢l «8C ool'ed a-d dI-VIN
%IDVAIAO0D | SLINSTA | #1H0d3A | IWvX3T 3ivd 310AD SdN 'ON NF1l [AY0931VD 3d02 [ #LNINOdINOD

(1-LAH) uoneurwexy [ensiA paoueyuy UOI}OS SNIPey ISUU] J[ZZON [ISSIA INSSAL 1010BIY
‘€T-ISI-€ JOIIY 107 3sonbay a3einQ Surfongoy g 9[oA) ‘¢ un NAd





<<
  /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
  /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


