SHUTTLE CRITICAL ITEMS LIST — ORBITER

SUBZYSTEM :COMMUNICATION & TRACKING FMEA NO 05-20 -2270G -1 REV:11/07/87

ASSEMBLY :AV BAY T, II CRIT. FUNC: 1R
P/N RI + MCA09=-0015-0005 CRIT. HDW: 2
P/N VENDOR: VEHICLE 102 102 104
QUANTITY :2 EFFECTIVITY: X

: THO PHASE(S): PL X L X O3 DO X LS

FPREPARED BY: ./, /57

DEE 7 “f ¥ ¢ TLDER
REL ifle &) A L MASAT
QE  ujulgs 4. & T COURSEN
ITEM:

ALTTMETER, RADAR. (IMPROVED DESIGN)

FUNCTTION:
PROVIDES PRECISION ALTITUDE UFDATES TO CREW DISFLAYS (AVVT & HUOD) DURING
LANDING PHASE OF THE MISSION. S1VT74ALS, 82V74Al1E.

FATIDORE MODE:
IgsEs OF OUTTFUT

CRUSE (S) :
VIBRATION, TEMPERATURE, MECHANICAL SHOCYK, CONTAMINATICON, MISHANDLING.

EFFECT(S) ON:
(&) SUBSYSTEM {B) INTERFACES [(CyMLSSION [D)<TREW/VEHTICLE

fA) LOSS OF REDUNUDANCY.

{B) NO RADAR ALTIMETER DATA FROM THE FAILED RADAR ALTIMETER WOULD BE
PRESENTED TCO THE DISPLAYS.

{C) NC EFFECI.

(D) POSSIBLE LOSS OF CREW/VEHICLE AFTER TWC RADAR ALTIMETER FAILURES
SINCE FPRECISE ALTITUCE DATA FCR CREW DETERMINATION OF SINK FRATE IS
BREQUIRED FOR SAFE NIGHT TANDING OR LANDINGS ON RUNWAYS WITHOUT MSBLS AMND
TO PREVENT POSSIBLE VEHICLE DAMAGE.

DISPOSTTION & RATIONALE:
{A)DESIGN (B)TEST (C)INSPECTION (D)FAILURE HISTORY (E)OPERATIONAL USE

i{A} DESIGH .
-THE ORBITER CONTAINS TWO INDEPENDENT RADAR ALTIMETER SYSTEMS, EACH WITH
& TRANSMITTING ANTENHA AND A RECEIVING ANTENWA. THE SYSTEMS ARE
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INCEPENDENT AND CaN OPERATE SIMULTANEQUSLY WITHEOUT AFFECTING EACH OTHER.
BOTH COUMMANDER AND PILOT STATIUNS HAVE SWITCHES ©OR SELECTING RADAR

ALTIMETER 1 CR 2 FOR DISFLAY CN THE AVVI. THDE "RA OFF" TLAG WILL AFPEAR
IF THERE IS5 LOSS OF POWER, LoSs OF LOCK, DATA BAD, OFE AFTER THREE

COMMFEFATLTS. THE RADAR ALTIMETER IS OFF THE SHELF PROCUREMENT. EEE
PARTS MEET OFPL REQUIREMENTS FOR USE OF APPROVED PARTS AMD DERATING
REQUIREMENTS. HNASA SOLDERTHGE REQUIREMENTS HAVE BEEN WAIVED PBER OWEI

PARA. 3.5.17. EEE PARTS TRACEABTILITY WILL BE WAIVED BY AN IPAR. DEZE5ICHN
UCLCILIZES HYBRID MODULES TO REDUCE THE HUMBER OF PARTS AND PART TYPES.
DESIGN IS DERIVED FROM OTHEEF MATURE ALL SQLID-STATE ALTIMETER PROGRAMS
AND HAS DBEEN MORIFIED To MEET QORBITER UNIQUE SENSITIVITY REQUIREMEINTS,
I.E., TO PREVENT HOSE GEAR LOCHK-OH.

(B} TEST
CIRCUIT CARDS ART SUBJECTED TQ 100% BURN-IN AND SCREENING Fom
WORKMANSHIF DEFECTS. ACCEPTANCE TESTING, INCIUDING FUNCTIONAL, THEEMAL
(ATT) AND VIBRATION (AVT), TS PERFORMED CON EACH RADAR ALTIMETER AT THE
VENDOR. QUALIFICATION OF THE IMPROVED RADAR ALTIMETER WILL EE EY
SIMILARITY ' TO OTHER MATURE ALTIMETER DESTGNS. HARIWARE/SOFTHASE
COMPATIBILITY TESTS AT Sall, CERTIFICATION, AND VERIFICATION WILL BE
COMPLETED PRIOR TO USE ON OV103, FLIGHT 7. GROUND TURNAROUND TEST-
INCLUDE VERIFICATION OF RADAR ALTIMETER DATA ACCURACY AND VERIFICATION CF
RAD2R ALTIMETER ALTITUDE OFF THE FLIGHT DECE - FPERFORMED EVERY FLIGHT.

(C} INSPECTION

RECEIVING THSPECTION
RECEIVING INSPECTICH VERIFIES ALL INCCMING FPARTS ANWD MATERIALS, INCLUDING
THE PERFORMANGCE QF WVISUAL AND DIMENSIOHAL EXAMINATICME. CERTIFTCATTION
RECORDS AND TEST REPFJRTE ARE MAINTAINED CERTIFYING MATERIALS AND
PHYSICAL FPROPERTIES.

CONTAMINATION OCONTEOL
QUALTITY ASSURANCE (QA) VERIFIES THAT REQUIRED PROCEDURES AND SHOF
PRACTICES ARE UTILIZED FCOR CONTAMINATION CONIROL.

ASSEMBLY /IMSTALIATICH
QUALTTY PILANNING ENSURES THAT APPROPRIATE DRAWIMNG AND PROCUREMENT
REQUIREMENTE ARE INCORPORATED INTQ IN=-PROCESS WORK TICKETS. ALL

MANUFACTORING FROCESSES, INSTAITATION, AND ASSEMELY OFERATIONE ARE
VERIFIED BY INSPECTION. TGRQUING (ACCEPT/REJECT)} VERIFIED BY INSPECTION.
ACUITY TESTE ARE GIVEN TQ INSPECTION PERSONNEL ON A YEARLY BaSIG.

CRITICAL FROCESSES _
GPERATORS ARE CQERTIPIED FOR SOLDERING. CPERATOR PEEFORMRNCE AND
CERTIFICATIGHN ARE MONITORED BY INSPECTICH.

TESTING
INSPECTICN PFERFORMS THE ATF AND CHECXS THE FRODUOCT T THE AFPFROFRIATE
PAPAMETERS .
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HANDLING/PACFACTNG
BARTES PROTECTION DURING MANUFACTURIMG OPERATIONS IS YVERIFIZD BY
INSPECTION. ATLL ASPFECTE OF HANDLING, INSPECTION, AND ASSEMILY FoR

ELECTROSTATIC~SERNSITIVE DEVICES ARE MOKTITORED BY Q2. (IMEPLEMENTATION ©
SHOP CONTROLS TO PREVENT ELECTROSTATIC DISCHARGE WAS INITIATED IN JUNE

1224 AND COMPLETED IN DECEMEER 1985.) PARTS PRACKAGING L5 VERIFIED BY
INSPECTION TO APPLICARLE REQUIREMENTS,

(D) FAILURE HISTORY
ALTHOUGH THERE IS A FAILURE HISTORY ON THE EXISTING DESIGN RADLR
ALTIMETER UNITS, HO FAILURE HISTORY IS AVAILABLE FOR THIS NEW GENERATTON
RADAR ALTIMETER SOON TO BE INCORPOFATED INTC ORBITER UST. DURING TET
PROCUREMENT OF THIS EQUIPMENT, FAILURE HISTORY FROM OTHER APELICATICNS
WILL BE FROVIDED AS THAT DATA BECOMES AVATLABLE.

(E) OPERATIGNAL USE.

EADAR ATTIMETER DATA IS AVAILABLE AT 5,000 FEET. DE-OREIT I HCT
ATTEMPTED IF CEILING IS LESS THAM 8,000 FEET {12,000 FEET IF HNO MSEHLS
AVATTAREE)] TC ENSURE GOOD WVISIBILITY AT LOW ALTITJDE. MCST ORBITER

RUNWAYS ARE EQUIPPEDR WITH MSBLS GROUMD STATIONS WHICH SROVIDE a EEDUNZANT
SUJRCE OF LOW ALTITUDE DATAZ DOWN TO 50 FEET. PADAR ALTIMETER LC27T2 I=
DISPFLAYED ON THE HUD AND AVVI NEXT TO NAVIGATION ALTITUDE DATA. CREW CAN
I3CLATE A FAILED RADAR ALTIMETER AND THEN SELECT THE OTHER ALTIMETER, TIF
AVAILABLE, OR DISREGARD RADAR ALTIMETEE DATA AND RELY OY NAWTGEATION
AITITUDE AMD/OR VISUAL CUES.



