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LRY :TACAN SeT CRITVICALITY OF THIS
ITEM NAME: TACAN FAILLRE MODE:IRZ
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(A) SUBSYSTEM:
LOSS OF REOUNDANT PATH

[B). INTERFACING SUBSYSTEM(S):
FAILZD TACAN QUTRUTS ARE [GNORED AND THE QUTPUTS FROM THE REMAINING
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TALAN'S ARE UScD.

m (C) MISSION:
NO EFFEST

B (D) CREW, VEHICLE, AND ELEMENT(S}:
NO EFFECT - FIRST FAILURE, OPERATION CONTINUES WITH THE TWG REMATNING
UNITS. POSSIBLE LSS UF CREW/VEHICLE AFTER TW0 FAILURES {LOSS OF
QUTPUT FAILURE, EARONEQUS DUTPUT FALLURE) OUE TQ THE (NABILITY T2 MAKE
THE LANOING SITE.

w {E) FUNCTIONAL CRITICALITY EFFECTS:
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m (A} DESIGH:
THE TACAN (MC409-0014-0006, OLO TYPE) IS OFF THE SHELF PROCUREMENT WITH
MORE THAN 75,000 UNITS FABRICATED WITHOUT MAJOR DESIGN OR SIGNIFICANT
FALLURE HISTORIES. ORTGINALLY DESIGNED (1963) FOR MILITARY AIRCRAFT
USE AN0 WAS BUILT PER MIL SPECS IN EFFECT AT THAT TIME. BECAUSE OF
INHERENT SINGLE FAILURE POINTS, THE TACAN SYSTEM WAS IMPLEMENTED ON THE
GREITER AS THREE REOUNNANT END-TO-END STRINGS WITH GPC SOFTWARS
CONTRCL SELECTION AND EDITING DATA. MILITARY ANO OPPL APPROVED PARTS,
MATERIALS AND PROCESSES WERE USEN. NASA SOLDFRING REQUIREMENTS & FEE
PARTS TRACEABILITY HAVE BEEN WAIVED FOR THE TACAN PER OVEI PARA. 3.5.17
(REGARDNE EEE PARTS).

THE NEWLY DESIGNED TACAN {MC409-0184-0001) IS ALSD OFF THE SHELF AND IS
AN ALL SOLID STATE DESIGN. THIS UNIT wAS DESIGNED IN 1988 FOR USE IN
HiLITARY AIRCRAFT AND BUILT TO MILITARY SPECIFICATIONS. THE TACAN,
BEING BUILT TO MILITARY SPECIFICATEONS PROVIDED THE JUSTIFICATION FOR
THE HASA SOLDERING REQUIREMENTS AND EEE PARTS TRACCABILITY TO BE
WAVED. THE MWEW TACAN HAS AN MTBF [N £XCTS3 OF 2800 HOURS. THIS TACAM
ASSEMBLY [3 CONVECTION COOLEQ (QQES HOT REQUIRE SUCTION AIR) AND
OPZRATES FROM A 28 VOLT OC RATHER THAM 120 vaC, 400 HZ {OLD TACAN}.

# (B) TEST:
A 96 WOUR BURN-IN IS PERFORMED ON EACH UNIT (OLD OR NEW TYPE) PRIOQA TO
ITS FIRST FQRMAL ATP. THE BURN-IN REQUIRES TEMPERATURE CYCLING AND
VIBRATION 10 LOGATE INFANT MORTALITY FAILURES. THE ACCEPTANCE TESTING
OF ALL UNITS INCLUDES EXAMINATION OF PRODUCT, THERMAL, VIBRAVION AND
PERFORMANCE TESTING. QUALIFICATICN WAS PERFIRMED BY SIMILARITY TO THE
TESTED MILITARY DESIGN, EXCEFT THAT RANOOM VIBRATION WAS PERFIRMED TO
GREITER REQUIREMENTS. DEVELOPMENTAL TESTING ALSD TNCLUDED INTERFACING
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MITH THE AVIONICS DEVELOPMENTAL LABCRATARY AND INTESRATION TESTING 3¢
THE SAUTTLE AVIONICS INTESRATION LAECRATORY. FURTHER TCSTING WAS
CONDUCTED AT PALMODALE TO VERIFY PRGEER PERFIAMANCE QK THE ORBITER AND
THE QPERATION OURING APPROACH AND LANDING TEST DEMONSTRATED
PERFORMANCE [N FLIGHT. PRIOR TO INITIAL SPACE FLIGHT OF EaCH WEHICLE
ALL PERTINENT PARAMETERS WERE VERIFIED.

GROUND TURNARDUND TEST

TACAN 3ELF TEST, TACAN RANGE, BEARING ACCURACY, POMER QUTPLT, FLAGS
VERIFICATION AND TACAN GROUND STATIOM INTERFACE YERIFICATICN -
PERFURMED EVERY FLIGHT.

w {C) INSPECTION:
RECEIVING INSPECTION (OLD AMO NEW TYPES)
INCOMING MATERIAL IS VERIFLIED BY RECEIVING INSPECTION. CERTIFICATION
RELORDS AND TEST REPORTS ARE MAINTAINED CERTIFYING MATERTALS ang
PHYSICAL PROPERTIES.

CONTAMINATION CONTROL (OLD AND NEW TYPES)
QC INSPECTS IN-PROCESS ASSEMBLIES 100% TD ASSURE LACK OF CONTAMINANTS.

. ALL PRINTED WIRING BOAROS ARE CLEANED, USING AN AUTOMATIC IN-LINE
‘:ASHERE TO ASSURE QECONTAMINATION IMMEDIATELY FOLLOWING THE SOLOERING
ROCESS.

ASSEMBLY /INSTALLATION {OLD AND HEW TYPES)

DETALLED INSPECTION PERFQRMED ON ALL ASSEMBLIES AND DZTAIL PARTS PRIDR
T NEXT ASSEMBLY. KITTING, SOLDERING, M&P, ANOD SHOP TRAVELERS

ARE VERIFTED @Y INSPECTION, MAINTENANCE OF ESD PREVENTION CONTROLS
HDHITE?ED AND YERIFIED BY QC, TORQUING OPERATIONS SRE VERIFIED 8Y
INSPECTION.

CRITICAL PROCESSES (OLD AND NEW TYPES)

SPECIAL PROCESSES {SOLDERING AND CONFORMAL COATING) ARE CONTROLLED ANMD
MONITORED BY QUALITY ENGINEERING, AND THE PERFORMANCE OF SPECIAL
PROCESSES IS WITNESSED BY INSPECTION,

TESTING {OLD AND NEW TYPE)
BURN-IN, ACCEPTANCE TEST PROCEDURES, INCLUDING ACCEPTANCE VIBRATION
AND ACCEPTANCE THERMAL TESTING, ARE VERIFIED BY QUALITY ENGINEERING.

HANDLING/PACKAGING {OLD AND NEW TYPE)

HANDLING OF ELECTROSTATIC-SENSITIVE QEVICES IS MCNITORED AND YERIFIED
BY OC; GROUNDING WRIST STRAPS ARE UTILIZEN.
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g {0} FAILURE HISTORY:
THERE HAVE BEENM NQ ACCEPTANCE TEST, QUALIFICATION TEST, FIELO, CR
FLIGHT 1085 OF QuTPUT™ FAILURES.

a (E) UPERATIONAL USE:
THE TACAN'S ARE NORMALLY TURNED ON 2 HOURS BEFORE THE DEJRBIT 8UAN.
AFTER TRANSITION TO MM304 (APPROXIMATELY 1§ MIN, AFTER DEORBIT 3URN)
TACAN AGC DATA IS DOWN-LISTED AND OBSERVED BY GACUND CONTROLLEAS. WITH
PROPER SLANKING OPERATION, THE AGC WILL READ GREATER THAN OR EQUAL TO
4.9 VOLTS. [IF THE ASC VOLTAGE 5 NQT GREATER THAN OR EQUAL TO 4.9
VOLTS, THE GROUND CONTROLLERS WILL CALL THE CREW AND ASK THEM TO SWITCH
OME TACAN AT A TIME TO "RCVY UNTIL THE PROPER AGC VOLTAGE IS OBSERVED,
THUS ISQLATING THE FAILED LRU. ONCE THE FAILED LRU IS SWITCHED TO
"ACV¥, THE PROPER AGC VOLTAGE WILL BE UBSERVED AND MORMAL TACAN
GRERATION WILL CONTINUE WITH THE 2 REMAINING LRU'S. WHEM A FAILED TACAN
15 SWITCHED TOQ “RCY* MODE, BEARING DATA WOULD STILL BE AVAILABLE (NO
RANGE DATA}.

LANDEING AT NCMINAL END OF MISSION SITES (EDWARDS, KSC, NORTHROP)
PROVIDEE RADAR TRAACKING DATA AND UPLINX CAPABILITY (NOT AVAILABLE AT
TAL SITES)} WHICH CAN BE USED FOR A STATE YECTOR UPLINK AS A BACKUP TO
TACAM, TACAM REOUNDANCY MANAGEMEMT SOFTWARE AUTOMATICALLY SAFES AND/OR
RE-COMFISURES THE SYSTEM AFTER TACAN FAILURES. NAVIGATION SOFTWARE
KALMAN FILTER PROVIDES SOME PROTECTION AGAINST INCORPORATION OF HAD
TACAN DATA INTO THE STATE VECTOR. CREW PROCEDURES CALL FOR MANUALLY
ATTEMPTING TO RESOLVE A DILEMMA IF THE AUTOMATIC TACAN SELF.TEST CANNQT
ISOLATE THE FAILED UNIT. IF RADAR TRACK{NG DATA AND COMMUNICATIONS WITH
THE GROUND ARE AVAILABLE, THE MISSION CONTROL CENTER (MCC) CAN RESOLVE
A TACAM DILEMMA AND PROTEST AGAINST USE OF BAD DATA IF THE LAST UNIT
FATLS. CREW PROCEDURES CALL FOR DE-SCLECTING A FAILED TACAH IN THE
BACKUP FLIGHT SOFTWARE TD PROTECT ABAINST SUBSEQUENT LOSS OF PRIMARY
AVIONICS SOFTWARE SYSTEM (PASS). CREW 15 TRAINED TO ISOLATE A FAILED
TACAN BY COMPARING TACAN DATA WITH NAVIGATION DATA. MCC PERSONNEL ARE
TRAINED TO [SOLATE A FAILED TACAN BY COMPARING TACAM DATA WITH RADAR
TRACKING DATA.
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-~ APPROVALS -
RELIABILITY SUPERVISOR : J. R. GOOWARA
RELIABILITY ENGIMEZRING: R. L. PITSINGER
QESIGN ENGINEERENG T W. C. FLOER
UESIGN ENGINEERING T W. H. STEPHENS
QUALITY SUFERVISOR :Jd. T. COURSEN

MASA RELIABILITY :
NASA SUBSYSTEM MANAGER -
NASA QUALITY ASSURAMCE :
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