August 4, 2006

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555-0001

Gentlemen:

In the Matter of ) Docket No. 50-390
Tennessee Valley Authority )

WATTS BAR NUCLEAR PLANT (WBN) UNIT 1 - TECHNICAL
SPECIFICATION (TS) 5.9.8 — CONTAINMENT HIGH RANGE RADIATION
MONITORS

On July 21, 2006, Technical Specification Limiting condition
for Operation (LCO) 3.3.3, Condition G was entered for both
trains of High Range of Radiation Monitors when it was
determined that upper and lower containment radiation
monitors 1-RM-90-271, 272, 273, and 274 may not meet
reliability expectations due to temperature induced currents
during some portions of postulated high energy line break
scenarios in containment. Condition G requires immediate
action to provide a report within 14 days in accordance with
Technical Specification 5.9.8, “PAM Report.” Enclosure 1
provides the required report. Enclosure 2 provides the list
of commitments.

If you have any questions concerning this matter, please call
Paul Pace at (423) 365-1824.

Sincerely,

Mike Skaggs
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1260 Nuclear Plant Road
Spring City, Tennessee 37381

Mr. D. V. Pickett, Senior Project Manager
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One White Flint North

11555 Rockville Pike

Rockville, Maryland 20852-2738
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ENCLOSURE 1

WATTS BAR NUCLEAR PLANT (WBN)
TECHNICAL SPECIFICATION 5.9.8
POST ACCIDENT MONITORING SYSTEM REPORT
CONTAINMENT RADIATION MONITORS — HIGH RANGE FUNCTION

This special report provides information related to a condition
identified that affects the Containment Radiation function (12)
of Technical Specification 3.3.3, “PAM Instrumentation.” The
Containment Radiation function is provided to monitor for the
potential of significant radiation releases and to provide
release assessment for use by operators in determining the need
to invoke site emergency plans. In addition, Containment
Radiation level is used to determine if a loss of reactor coolant
or secondary coolant has occurred.

BACKGROUND

NRC Information Notice 97-45, Supplement 1 identified a potential
equipment qualification deficiency on the coaxial signal cables
associated with containment high range radiation monitors from
thermal induced currents (TIC). The potential exists for TIC on
the signal cables associated with these monitors to cause erratic
and inaccurate readings of post accident radiation levels inside
of containment.

The TIC phenomenon appears to be dependent on the temperature
change magnitude, rate of change and the type of cabling used for
the plant. TVA evaluated the potential impact of TIC on
instrumentation and the only devices impacted at WBN are the
containment high range (2 located in upper containment, 2 located
in lower containment) radiation monitors. At WBN, these monitors
are 1-RE-90-271, -272, =273, and -274.

This phenomenon could cause these monitors to go into high alarm
during the rapid temperature increases associated with Loss of
Coolant Accidents (LOCAs) and Main Steam Line Breaks (MSLBs)
inside containment. The monitors could also alarm as failed low
due to negative TIC effects during rapid cooling for the same
events. These monitors are used to estimate post accident fuel
damage which factors into post accident emergency classifications
and in certain Emergency Operating Procedures (EOPs).

As part of the effort to establish the WBN impact, new cables
from the same production run as the cables installed at WBN were
sent to the Electrical Insulation Research Center at the
University of Connecticut for testing. Testing demonstrated that
the WBN cables were impacted by TIC in magnitudes large enough to
challenge the accuracy of monitor readings. Testing also
demonstrated that repeated temperature transient cycling and
aging of the cables at elevated temperatures both had an effect
on the magnitude of TIC response. However, testing also
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demonstrated that the time constant for the WBN cables would
allow the TIC effects to dissipate in approximately three minutes
or less after temperature stabilization. This three minute
period was substantiated using a computer program developed by
the University of Connecticut.

The tests described above are conservative with respect to the
actual cabling installation since both the upper and lower
compartment monitor coaxial cables are routed through the lower
compartment in conduit. Other studies performed for cabling, in
conduit exposed to high temperatures in the valve wvaults,
demonstrate that the conduit can reduce the thermal impact of
transients by reducing short term temperature peaks and smoothing
the thermal transient. However, based on the conservative test
results, it has been assumed that the monitors would read high
and would initially go into alarm during the rapid temperature
rises inside of containment during LOCAs and MSLBs. It has also
been assumed that the monitors will read low and go into low
failure alarm during rapid temperature decreases inside of
containment during LOCAs and MSLBs. However, the monitors will
stabilize and recover accuracy within acceptable limits in
approximately three minutes or less by either steady or slowly
changing containment temperatures. As noted, the bulk of the
cable runs for the upper containment monitors are in lower
containment, so the effect for the four monitors will
predominantly depend upon the rate of change of lower containment
temperature. Therefore, although the four High Range Radiation

Monitors will experience periods
accident, the combination of the
effect coupled with temperatures
relatively stable for sufficient
containment high range radiation

of inaccurate readings post

short time constant of the TIC
inside of containment that are
periods of time will allow the
monitors to be functional for

evaluation of post accident radiation environments throughout
most of the 100 day post accident period.

TVA initially concluded
13755)

operability issue did not exist.

need to reevaluate this issue was identified.

(documented by Problem Evaluation Report
based on early information and the availability of
independent indicators of inadequate core cooling,

that an
earlier this year, the
Problem Evaluation

However,

Report 100095 was initiated to document this new evaluation.

PREPLANNED ALTERNATE METHOD OF MONITORING

For events inside containment such as large LOCA or MSLBE,
can produce rapid temperature changes,

readings from these monitors may

in excess of actual containment conditions.

which
it is postulated that

be erroneously high or low and
If this occurs, this

high or low error in radiation monitor readings is expected to be
short-1lived relative to an instantaneous temperature change and
is expected to self correct as temperature inside containment
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stabilizes. 1If the monitor readings appear stable for more than
three minutes, its readings should meet accuracy requirements.

For the purposes of REP classification the following
considerations apply:

e For a LOCA inside containment, other symptoms of Fuel Clad
Barrier loss and potential containment barrier loss are
listed in the Fission product barrier matrix (such as rapid
unexplained pressure decrease following initial increase)
and should be used to validate the indications from the high
range radiation monitors.

e For MSLB inside containment, the absence of other symptoms
listed in the fission product barrier matrix for loss of
fuel clad barrier or potential loss of containment barrier,
as well as diverse diagnostic information provided in the
plant Emergency Operating Procedures are intended to help in
distinguishing between a primary system LOCA and a steam
line break. Information from these diverse sources should
be used to validate the monitor readings.

The above information has been provided to onshift personnel and
to selected members of the Emergency Response Organization that

are involved in making event classifications.

THE CAUSE OF THE INOPERABILITY

See the discussion in the background section above.

PLANS AND SCHEDULE FOR RESTORING FUNCTION TO OPERABLE CONDITON

A modification is planned to replace the affected cables with
cables that minimize the TIC phenomenon. The modification will
allow the radiation monitors to function within their required
accuracy and within acceptable limits throughout the post
accident period. This design change will be implemented in the
Cycle 8 refueling outage which is scheduled for early 2008.
Prior to that implementation, walkdowns are required in the
Cycle 7 refueling outage to obtain measurements for cable lengths
and identify required raceway modifications. These walkdowns
will facilitate a purchase of cabling with factory installed
connectors which have a long normal lead time. Therefore, the
Cycle 8 refueling outage is the first reasonable outage of
sufficient duration to implement the change after the required
material has been purchased and staged.
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ENCLOSURE 2

LIST OF COMMITMENTS

A modification is planned to replace the affected cables with
cables that minimize the TIC phenomenon. The modification will
allow the radiation monitors to function within their required
accuracy and within acceptable limits throughout the post
accident period. This design change will be implemented in the
Cycle 8 refueling outage which is scheduled for early 2008.
Prior to that implementation, walkdowns are required in the
Cycle 7 refueling outage to obtain measurements for cable lengths
and identify required raceway modifications. Therefore, the
Cycle 8 refueling outage is the first reasonable outage of
sufficient duration to implement the change after the required
material has been purchased and staged.

E2-1




<<
  /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




