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Relay's Event Reports Offer
Powerful Data for Diagnosing
Power System Problems

Ed Sullivan and John C. Elliott
Power PR

ABSTRACT

Use of the powerful event reports can increase system reliability;
lower maintenance costs, and reduces the potential for system damage
and resulting outages. At Conway Corporation, analysis of a relay event
report by Schweitzer Engineering Laboratories, Inc. helps prevent pos-
sible transformer fire.

INTRODUCTION

Today’s microprocessor-based relays collect and save event reports
during faults and other problematic conditions. The event report and
sequential events recorder (SER) capability of advanced relays offered by
Schweitzer Engineering Laboratories, Inc. (SEL) of Pullman, Washington,
enables protection engineers to gain a better understanding of faults
and disturbances on transmission line systems through analysis of event
reports. This analysis frequently leads to better line parameters, more
accurate fault locating for complex faults, and improved understanding
of electric power system operations.

Event reports are very useful in determining fault resistance and
explain otherwise inexplicable events. They also aid in testing and
troubleshooting relay settings and protection schemes that protect costly
equipment critical to consumer and industrial services.

CONWAY, ARKANSAS

The importance of event report records was demonstrated at the
city of Conway (Corporation), Arkansas, 20 miles north of Little Rock.
Conway’s city-owned power system includes two feeders out of its sub-
station; one supplying an industrial customer, and the other supplying
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the balance of the small city’s business and residential customers.

“The industrial customer had detected what they considered a
voltage problem,” said Emery Perry, an SEL field application technician
called in to consult on the situation. “Yet when technicians from the
Conway Electric Department went to inspect the substation, they no-
ticed that there was no trip on the breaker. However, the technicians at
Conway Electric had received training on SEL equipment, enabling them
to take full advantage of the event report records in the SEL relays. The
technicians decided to check the event history in the SEL relays to learn
if there were any relevant event reports on the feeder in question.”

The technicians found that existing event reports seemed to in-
dicate a voltage issue. So they consulted Perry to confirm what was
evidently an unusual problem. “From the oscillograph readings, it ap-
peared that the problem could be in the source—and in this case, the
source was a transformer,” Perry said.

The Conway Electric Department uses SEL-351S-7 and SEL-351S-6
protection and breaker control relays and SEL-551 overcurrent/reclosing
relays in its distribution substations. The SEL-351S-7 relay is used on the
feeder main, with the SEL-551 as backup. The SEL-351S-6 relays provide
feeder protection as well as reclosing.

Perry said the event records showed a decrease in C-phase current
(IC) and C-phase voltage (VC), while A-phase and B-phase currents
increased. “This occurred on two feeders. I suggested testing their trans-
former, which was a tap changer. When we inspected it, we found that
the rotary tap changer contacts were severely worn.” (See Figure 1.)

“What was causing the problem was that the C-phase on the utility
transformer was opening up, and the industrial customer was in single
phase,” he added. “It wasn’t a complete opening; actually, the moving
contacts in the transformer were arcing. That's why the event report
oscillograph (Figure 2) showed the collapsed C-phase voltage and the
collapsed C-phase current, just as if you were removing the voltage off of
the load C-phase. There was a three-phase system within the industrial
facility that was actually single phasing, which could cause equipment
damage. And of course, the arcing of the transformer caused damage
to the contacts.”

Although transformers are generally among the most dependable
components in an electrical system (failure rates are estimated at a mini-
mal 76 failures per 10,000 years of transformer life), when failures occur,
they can result in costly outages, considerable downtime, and expensive
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The old bridge contact is shown in the lower portion of this on-site photo. The
contacts at both ends are severely worn. The new bridge contact at the top of
the photo clearly shows what the contacts should look like.

Figure 1. Bridge Contact Photo

replacements.

“In this case, I would say that early analyses of the event record
helped prevent a possible transformer fire and a sustained power out-
age, and also possible damage to the industrial plant equipment from
a continued single-phasing condition,” Perry said.

Each time an SEL relay generates a standard event report, it also
generates a corresponding event summary. This is a concise description
of an event that includes such information as relay/terminal identifica-
tion; event type, date, and time; fault location; and more. Event sum-
maries can be viewed using the front-panel LCD or front-panel serial
port of the SEL-351S. The date and time of each transition are available
in event reports, downloadable to any PC. The chronology helps techni-
cians determine the order and cause of events so that comprehensive
troubleshooting is facilitated. With an appropriate setting, the relay will
automatically send an event summary in ASCII text to one or more serial
ports each time an event report is triggered.
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Event reports are useful in determining fault resistance and explaining otherwise
inexplicable events. This oscillograph generated by SEL's ACSELERATOR® Analytic
Assistant Software shows a problem with a three-phase voltage and current.

Figure 2. Event Report Oscillograph

In addition to storing event summaries and full-length event
reports, SEL relays can track the pickup and dropout of protection ele-
ments, control inputs, and contact outputs.

For more information, contact Schweitzer Engineering Laborato-
ries, Inc., 130 Seaboard Lane, Suite A7, Franklin, TN 37067; phone: (615)
507-2184; fax: (615) 507-2188; website: http:/ / www.selindustrial.com/.

ABOUT THE AUTHORS

Ed Sullivan is a contributor for PowerPR and has been writing
about power systems for the past 25 years.

John C. Elliott is a media relations specialist with PowerPR. A
marketing public relations firm located in Torrance, CA. Power PR was
founded as Power Marketing in 1991. In 1995, the company was incor-
porated under its new name, Power PR. Mr. Elliott may be contacted at
(310) 787-1940 or via e-mail at press@powerpr.com.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 1.8)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AcademyEngravedLetPlain
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AlBayan
    /AlBayan-Bold
    /AmericanTypewriter
    /AmericanTypewriter-Bold
    /AmericanTypewriter-Condensed
    /AmericanTypewriter-CondensedBold
    /AmericanTypewriter-CondensedLight
    /AmericanTypewriter-Light
    /AndaleMono
    /Apple-Chancery
    /AppleGothic
    /AppleMyungjo
    /AppleSymbols
    /AquaKana
    /AquaKana-Bold
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialHebrew
    /ArialHebrew-Bold
    /ArialMT
    /ArialMT-CondensedLight
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /AristocratLetPlain
    /AvantGarde-Book
    /AvantGarde-Demi
    /Ayuthaya
    /Baghdad
    /BankGothic-Light
    /BankGothic-Medium
    /Baskerville
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-SemiBold
    /Baskerville-SemiBoldItalic
    /Bastion
    /BertramLET
    /BickleyScriptLetPlain
    /BigCaslon-Medium
    /BlackmoorLetPlain
    /BlairMdITCTTMedium
    /BodoniMT-UltraBold
    /BodoniOrnamentsITCTT
    /BodoniSvtyTwoITCTTBold
    /BodoniSvtyTwoITCTTBook
    /BodoniSvtyTwoITCTTBookIta
    /BodoniSvtyTwoOSITCTTBold
    /BodoniSvtyTwoOSITCTTBook
    /BodoniSvtyTwoOSITCTTBookIt
    /BodoniSvtyTwoSCITCTTBook
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BordeauxRomanBoldLetPlain
    /BradleyHandITCTTBold
    /BrushScriptMT
    /CandyCaneMatch
    /CapitalsRegular
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chalkboard
    /Chalkboard-Bold
    /Charcoal
    /CharcoalCY
    /Chicago
    /Cochin
    /Cochin-Bold
    /Cochin-BoldItalic
    /Cochin-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /Copperplate
    /Copperplate-Bold
    /Copperplate-Light
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CorsivaHebrew
    /CorsivaHebrew-Bold
    /Courier
    /Courier-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /Cracked
    /CurlzMT
    /Cymbol
    /CymbolInDesignMac
    /DFKaiShu-SB-Estd-BF
    /DecoTypeNaskh
    /Delphian
    /DevanagariMT
    /DevanagariMT-Bold
    /Didot
    /Didot-Bold
    /Didot-Italic
    /EdwardianScriptITC
    /EuphemiaUCAS
    /EuphemiaUCAS-Bold
    /EuphemiaUCAS-Italic
    /Futura-CondensedExtraBold
    /Futura-CondensedMedium
    /Futura-Medium
    /Futura-MediumItalic
    /GadgetRegular
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldNarrow
    /Garamond-BoldNarrowItal
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-LightNarrow
    /Garamond-LightNarrowItal
    /Garamond-UltraCondensed
    /Garamond-UltraCondensedItalic
    /GeezaPro
    /GeezaPro-Bold
    /Geneva
    /GenevaCY
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GujaratiMT
    /GujaratiMT-Bold
    /Handwriting-Dakota
    /Helvetica
    /Helvetica-Black
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Compressed
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Oblique
    /HelveticaCYBold
    /HelveticaCYBoldOblique
    /HelveticaCYOblique
    /HelveticaCYPlain
    /HelveticaLTMM
    /HelveticaNeue
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-CondensedBlack
    /HelveticaNeue-CondensedBold
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightItalic
    /HelveticaNeue-UltraLight
    /HelveticaNeue-UltraLightItalic
    /Herculanum
    /HiraKakuPro-W3
    /HiraKakuPro-W6
    /HiraKakuStd-W8
    /HiraMaruPro-W4
    /HiraMinPro-W3
    /HiraMinPro-W6
    /HoeflerText-Black
    /HoeflerText-BlackItalic
    /HoeflerText-Italic
    /HoeflerText-Ornaments
    /HoeflerText-Regular
    /HumanaSerifITCTTLight
    /HumanaSerifITCTTLightItalic
    /HumanaSerifMdITCTTMedIta
    /HumanaSerifMdITCTTMedium
    /Impact
    /InaiMathi
    /JCHEadA
    /JCfg
    /JCkg
    /JCsmPC
    /JazzLetPlain
    /JokermanLetPlain
    /KahoeTech
    /KahoeTechItalic
    /KlangMT
    /Krungthep
    /KufiStandardGK
    /Leawood-MediumItalic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LiGothicMed
    /LiHeiPro
    /LiSongPro
    /LiSungLight
    /LubalinGraph-Book
    /LubalinGraph-Demi
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaGrande
    /LucidaGrande-Bold
    /LucidaHandwriting-Italic
    /LunaITCTTBold
    /MachineITCTT
    /MachineTT
    /MarkerFelt-Thin
    /MarkerFelt-Wide
    /MathMode
    /MonaLisaSolidITCTT
    /Monaco
    /MonotypeGurmukhi
    /MonotypeSorts
    /Mshtakan
    /MshtakanBold
    /MshtakanBoldOblique
    /MshtakanOblique
    /Nadeem
    /Nadianne-Bold
    /Nadianne-Book
    /NewBerolinaMT
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewPeninimMT
    /NewPeninimMT-Bold
    /NewPeninimMT-BoldInclined
    /NewPeninimMT-Inclined
    /NewYork
    /NuptialScript
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishText
    /OldEnglishTextMT
    /Onyx
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-ExtraBlack
    /Optima-Italic
    /Optima-Regular
    /Osaka
    /Osaka-Mono
    /Oxford
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /Palatino-Roman
    /Papyrus
    /PartyLetPlain
    /PlantagenetCherokee
    /PortagoITCTT
    /PrincetownLET
    /Raanana
    /RaananaBold
    /SIL-Hei-Med-Jian
    /SIL-Kai-Reg-Jian
    /STFangsong
    /STHeiti
    /STKaiti
    /STSong
    /STXihei
    /SandRegular
    /SantaFeLetPlain
    /Sathu
    /SavoyeLetPlain
    /SchoolHouseCursiveB
    /SchoolHousePrintedA
    /ScriptMT-Bold
    /Silom
    /Skia-Regular
    /SnellRoundhand
    /SnellRoundhand-Black
    /SnellRoundhand-Bold
    /StoneSansITC-Bold
    /StoneSansOSITCTTBold
    /StoneSansSemITCTTSemi
    /StoneSansSemITCTTSemiIta
    /StoneSansSemOSITCTTSemi
    /StoneSansSemOSITCTTSemiIta
    /StoneSansSemSCITCTTSemi
    /Swing-Bold
    /Symbol
    /SymbolInDesignMac
    /SynchroLET
    /Tahoma
    /Tahoma-Bold
    /TechnoRegular
    /TextileRegular
    /Thonburi
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /TimesLTMM
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TremorITC
    /TypeEmbellishmentsOneLetPlain
    /Utopia-Black
    /Utopia-Bold
    /Utopia-BoldItalic
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /WantedLetPlain
    /WarnockPro-Bold
    /WarnockPro-BoldCapt
    /WarnockPro-BoldDisp
    /WarnockPro-BoldIt
    /WarnockPro-BoldItCapt
    /WarnockPro-BoldItDisp
    /WarnockPro-BoldItSubh
    /WarnockPro-BoldSubh
    /WarnockPro-Capt
    /WarnockPro-Disp
    /WarnockPro-It
    /WarnockPro-ItCapt
    /WarnockPro-ItDisp
    /WarnockPro-ItSubh
    /WarnockPro-Light
    /WarnockPro-LightCapt
    /WarnockPro-LightDisp
    /WarnockPro-LightIt
    /WarnockPro-LightItCapt
    /WarnockPro-LightItDisp
    /WarnockPro-LightItSubh
    /WarnockPro-LightSubh
    /WarnockPro-Regular
    /WarnockPro-Semibold
    /WarnockPro-SemiboldCapt
    /WarnockPro-SemiboldDisp
    /WarnockPro-SemiboldIt
    /WarnockPro-SemiboldItCapt
    /WarnockPro-SemiboldItDisp
    /WarnockPro-SemiboldItSubh
    /WarnockPro-SemiboldSubh
    /WarnockPro-Subh
    /Webdings
    /Wingdings
    /WoodtypeOrnaments-One
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfDingbatsITC
    /Zapfino
    /Zeal
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [432.000 648.000]
>> setpagedevice


