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AnomalyDescription

ObsID3831plannedtouseHRCshutterstoblock∼3/4oftheon-axisX-raysto

reducetotalratebelowthetelemetrysaturationlevel.Commandsforinserting

shutterswereincludedinthedailyload.

•Totaleventrateduringobservationwasabovethetelemetrysaturationrate

(meanof∼260counts/sversus∼184counts/s).

•Eventdistributiononthedetectordidnotshowthe“shadowing”expected.

-YshutterfailedtoinsertforObsID3831
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ReviewofTelemeteredData

Mechanismselectionisviaserialdigitalcommand;selectsmotoranditsassociated

limitswitchesandthermistor.

HRCreceived-Yshutterselectioncommandandactedonit.

•-Yshutterlimitswitchsetselected

•-Yshuttermotorthermistorselected

•HRCbuscurrentincreased

However,-Yshuttermotorselectionwasnotindicatedandshutterdidnotmove.
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ReviewofTelemeteredData

2004October197MichaelJuda/SAO/CXC



ChandraCommunityBriefingHRC-YShutterAnomaly
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ReviewofTelemeteredData
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LaboratoryInvestigation

HRClaboratory“ProofofConcept”(POC)electronicsusedtotrouble-shootthe

anomaly.POCisbuilttoflightdesignbutnottoflightspecifications.

VerifiedthatslightincreaseintheHRCbuscurrentindicatesthatthecoilforthe

-Yshuttermotorselectrelaywasenergizedbutthattherelaydidnotswitch.

Faulttracedtoaproblemwiththerelayarmatureorcontacts
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LaboratoryInvestigation
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LaboratoryInvestigation

Relayfailureisthemostlikelycausefortheshutterinsertionfailure.

Genicomrelay:S311P754/09-003DC9536usedinflightelectronicsformechanism

motorselection.QualifiedtoGSFCspecificationS311P754includingPINDtestper

MIL-R-83536forfineparticles.

POCusesamerelaysexceptfortheadditionalscreeningtotheGSFCspec.

1Flight-spec.relay(inbondedstoresasa“spare”)andPOCrelaysavailablefor

diagnostictests.

Testsidentifythemost-likelycausefortherelayfailureasparticles,

generatedasaresultofoxidationofthecopperelementsofthecon-

tactassemblyduringlong-termstorageinanoxidizingenvironment.
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ConclusionsandRecommendations

Thefailureofthe-Yshutterinsertionwasduetofailureofthemotorselectrelay.

Themost-likelycausefortherelayfailurewasparticlecontaminationfromoxide

generation.

ThepossibilityforasimilarfailureofthemotorselectrelayforanyoftheotherHRC

mechanismscannotbeconsideredunlikely.

•StoproutineHRCdooroperation[Done]

•RemovemechanismcommandingfromHRCsafingSCSs[Done]

•IncreasefrequencyofbrightUVsourcemonitoring[Done]

•StopuseoftheHRCshuttersandcalibrationsource
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ConclusionsandRecommendations-HRCDoor

StoppingtheuseoftheHRCdoorhasonepotentialimpact—thereisanunknown

potentialforlong-termdegradationoftheUV/Ionshieldfromlow-energyprotons

duringradiationzonepassages

PublisheddataandtestsonHETGfacetssuggestthatthishasalowlikelihoodof

havinganimpact

HRCmonitoringobservationsofthebightUVsourceVegashownoevidencefor

changeovernearlyoneyearofradiationzonepassageswiththedoor“open”.

Increasedfrequencyofmonitoringforapossibledegradationwillcatchaproblem

early

MeasurementscouldbemadetofindhowmuchradiationtheUV/Ionshieldcan

takeusingwitnesssamplesproducedduringshieldfabrication

Itmightbepossibletominimizeexposuretolow-energyprotonsduringradiation

zonepassagesbytranslatingtheSIMtothemid-pointratherthantotheHRC-S

positionwithoutexposingtheACIS
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ConclusionsandRecommendations-Shutters

Shuttersareseldomusedinoperations

•UsedincalibrationforfocusandHRMAtiltmeasurement—shutteruseno

longerrequired

•Couldbeusedtocompletelyblockzerothorderinagratingobservation—never

requested

•UsedinObsID3831toreducetotalrate—unsuccessfulduetorelayfailure

Stoppingshutterusewillimpactsomeamountofscience

FailureofarelaywhiletheshutterisinsertedwillimpactallHRCobservationsuntil

shuttercanretracted.

RetractioninthiscasewillrequireeitherswitchingtotheB-sideelectronicsorop-

eratingthefailsafe.

Failsafeoperationrequiresthedevelopmentandtestofprocedurestooperateawax

actuatorthatwillreleasethemechanismfromitsmotorwithoutburningoutthe

heaterpriortocompleteactuation.

Bothretractionoptionsentailriskswhichneedtobeweighedagainstthebenefitof

usingtheshutter.
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ConclusionsandRecommendations-CalSource

TheHRChasadoormounted
55
Fecalibrationsource

•Doormustbemovedtowardclosedtoilluminatedetector

•longerofsufficientstrengthtobeseenabovebackground

Noimpacttostoppingcalibrationsourceuse
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