UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, DC 20555-0001

April 10, 2008

NRC INFORMATION NOTICE 2008-06: INSTRUMENT AIR SYSTEM FAILURE RESULTING
IN MANUAL REACTOR TRIP

ADDRESSEES

All holders of operating licenses or construction permits for nuclear power reactors, except
those who have permanently ceased operations and have certified that fuel has been
permanently removed from the reactor vessel.

PURPOSE

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice to alert
addressees of an event involving an instrument air system failure that resulted in a manual
reactor trip. The NRC expects that recipients will review this information for applicability to their
facilities and consider actions, as appropriate, to avoid similar problems. Suggestions in this
information notice are not NRC requirements; therefore, no specific action or written response is
required.

DESCRIPTION OF CIRCUMSTANCES

On June 20, 2007, San Onofre Nuclear Generating Station Unit 2 (SONGS-2) was operating at
about 96 percent power when a line in the instrument air system separated at a soldered
connection. The resulting loss of instrument air pressure caused a loss of control of the steam
generator feedwater regulating valves. The water level in one of the steam generators rose in
an uncontrolled manner necessitating action by the control room operators to trip the reactor
manually. Subsequently, the operators tripped the main feedwater pumps to stop excess
feedwater to the steam generators and actuated the auxiliary feedwater system. The loss of air
also prevented the use of the steam dumps to the main condenser (i.e., the normal heat
removal method) and; therefore, operators controlled the steam generator pressure and decay
heat removal using the steam generator atmospheric dump valves. As designed, a loss of
instrument air system pressure will cause the isolation of cooling water to the normal
containment coolers; therefore, the operators manually started the containment emergency
cooling units as a conservative measure.

The licensee at SONGS-2 reported this occurrence in Licensee Event Report (LER)
50-361/2007-001-01, dated August 24, 2007 (Agencywide Documents Access Management
System (ADAMS) Accession No. ML072400033). The LER stated that the cause of this event
was the loss of instrument air system pressure when the instrument air system separated at a
soldered connection in a section of 3-inch diameter piping. The connection failed because of a
weak solder joint and corrosion of the solder joint. This section of pipe with the failed solder
joint was installed in about 1980 during original plant construction. The solder connection was
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weak because the gap between the tube and the coupling was too large. The larger gap did not
allow for the capillary action necessary to provide an even distribution of the melted solder and
the solder pooled at the bottom of the coupling. The larger gap also allowed solder flux to
remain in the solder, which led to slow-acting corrosion of the solder joint. When corrosion had
sufficiently reduced the solder joint strength, the connection separated.

As corrective actions, the licensee inspected the instrument air piping and replaced the
instrument air line solder joint that had separated and the leaking joint adjoining it. The licensee
also inspected all soldered joints in the instrument air system on piping with a diameter greater
than 1 inch and installed pipe clamps to strengthen pipe joints, where needed, to supply
additional margin.

At SONGS-2, the instrument air system is a shared, nonsafety-related system. However, the
system is equipped with certain protective features (e.g., excess flow check valves) to ensure
that a failure in the piping system on one unit does not significantly affect instrument air
pressure on the other unit. In this incident, the SONGS-2 instrument air pressure dropped
significantly from 110 psig to about 43 psig while the back-up system and check valves
sustained service to Unit 3 until the break could be isolated. The loss of instrument air pressure
caused the feedwater control valves to stop functioning and the water level in the steam
generators increased in an uncontrolled manner necessitating a manual trip of the reactor by
the control room operators. The licensee has assessed the safety significance of the event and
performed a risk assessment based on the reported actual component unavailability, system
alignments, and operating conditions. The assessment of the conditional core damage
probability and conditional large early release probability found the safety significance of this
event to be very low.

Based on the conditions reported in the LER, as supported by the licensee’s risk analysis, the
NRC staff found that although this event challenged plant operations, it did not affect the health
and safety of either plant personnel or the public.

DISCUSSION

Although no specific requirements or standards were unmet, the failure of the instrument air
system at SONGS-2 illustrates the importance of understanding the potential failure
mechanisms associated with the fabrication/installation process, monitoring the
fabrication/installation of the systems, and performing inspections that check for potential failure
mechanisms.
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CONTACT

This information notice does not require any specific action or written response. Please direct
any questions about this matter to the technical contact listed below.

/RA/

Michael J. Case, Director
Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

Technical Contact: Edward Smith, NRR/DSS/SBPB
301-415-1548

Email: ets1@nrc.gov

Note: NRC generic communications may be found on the NRC public Web site,
http://www.nrc.gov, under Electronic Reading Room/Document Collections.




CONTACT

IN 2008-06
Page 3 of 3

This information notice does not require any specific action or written response. Please direct
any questions about this matter to the technical contact listed below.

/RA/

Michael J. Case, Director

Technical Contact:

Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

Phone: 301-415-1548
Email: ets1@nrc.gov

Note: NRC generic communications may be found on the NRC public Web site,
http://www.nrc.gov, under Electronic Reading Room/Document Collections.

Edward Smith, NRR/DSS/SBPB

Distribution:
IN Reading File
ADAMS ACCESSION NUMBER: ML073540243
OFFICE | SBPB:DSS TECH EDITOR BC:SBPB:DSS D:DSS
NAME ESmith HChang DHarrison JWermiel for WRuland
DATE 04/03/2008 04/02/2008 04/03/2008 04/04/2008
OFFICE | LA:PGCB:DPR PGCB:DPR BC:PGCB:DPR D:DPR
NAME CHawes DBeaulieu MMurphy MCase
DATE 04/10/2008 04/08/2008 04/10/2008 04/10/2008

OFFICIAL RECORD COPY





<<
  /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
  /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

  /CreateJDFFile 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


