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ASSEMBLY :MIDBODY - CRIT. PFINC: i
F/N RI IMC405=0025=300X CRIT. HOW: F
E/N VENDOR: VEHICLE lo2 103 104
QUANTITY :1 EFFECTIVITY: X X X

10ONE FHASE (58] : PL La DD X DO LS

PREPARED BY:

DES H D HADDAD
REL g #5-8 T ¥ HARADA
QF J T COURSENM
ITEM:

DA-A, KU-BAND, DEPLOYED ASSEMBLY A (TEMPERATHURE SENSOR)

FUNCTION:
PROVIDES TEMPERATURE MONITORING CAPABILITY (NOT PART OF HEATER CONTROL
CIRCUIT) FOR THE FOLLOWING: TRANSMITTER HEATER, RECEIVER HEATER, EBETA
AXIS GIMBAL, ALPHA AXIS GIMBAL, GYRG, AND ANTENNA FEED. DA/ 40VVARIT,
TEMPERATURE SENSORS (INTERNAL): V74T2497A, VI4T2961A, V74TI4EGA,
. VIAT2965A, V74TI967A, V7ATIG&IA.

FAIIURE MODE: :
LOSS OF TEMPERATURE MEASUREMENT

CRAUSE(5) : .
VIBRATION, MECHANICAL SHOCK, CONTAMINATION, MISHANDLING ’ PIECE=-PART
STRUCTURAL FAILURE.

EFFECT(S) ON1
(A} SUBSYSTEM (B) INTERFACES (C)}MISSION (D}CREW/VENICLE

| EFFECTS ON ABILITY TO. CONTROL, 'POSITION, OR LOCE ANTENNA GIMBALS - 1R/2

{A] LOSS OF ABILITY TU MONITOR THE TEMFERATURES. POSSIELE 1Agg OF
ABILITY TO LOCR GIMBALS IF TEMPERATURES EXCEED OPERATIONAL LIMITS.

(B) IOSE OF TEMPERATURE MEASUREMENTS TO TELEMETRY SYSTEM.
(C,D)POSSIBLE I1ASS OF CREW/VEHICLE AFTER THREE FAILURES {1055 ¢oF
MEASUREMENT, HEATER FAILURE®, JETTISON) IF THE DEPLOYED ASSEMBLY CANNGT EE
SECURED FOR REENTRY OR JETTISONED. REENTRY WITH GIMBALS UNLOCKED MAY
CAUSE DAMAGE TO THE RADIATOR.

EFFECTS ON MISSIONS REQUIRING KU-BAWD SYSTEM SUPPORT - 2/2

(A) LO3SS OF ABILITY TO MONITOR THE MEASUREMENTS .
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{P) LOSS OF TEMPIERATURE MEASUREMENTS TO TELEMETRY SYSTEM.

{C) POSSTRLE LOSS OF MISSION ORTECTIVES REQUIRING KU-BAND IF THE GIMBALS
NEED T BEE LOCRED PRIOR TO COMPLETTON OF THE MISSIOHN.

(D) WG EFFECT.
EFFECTS ON PROVIDING DATA TO NSP PUOR STATE VECTOR UPDATE - 1R/3

(A,H,C,D] LOSS OF ONE OF THREE REDUNDANT PATHS To SUFPPLY DATA TO THE NW3P
FOR BSTATE VECTOUR UPDAIE. UHF PROVIDES AN INDEPENDENT FATH TOR STAIC
YECTOR UPDATE. - AFTER FOUR. PAILURES POSBIBLE LOSS OF CREW/VEHICLE DUE TO
LoSE OF ETATE VECTCRE UPDATE. NOTE- A SINGLE FAILURE OF A KU=BAND SPA
DASH NUMBER =-4001 CAN CAUSE THE LO8S OF POWER TC BOTH NSFP'S, RESULTING IN
ONLY ONE REMAINING PATH {(UAF) TQ UPDATE THE STATE VECTOR. THIS FAILURE
CAN DOCCUR DURING ANY MISSION FHASE. (KU-BAND POWERED OH OR OFF.)

DISPOSITION & BATIONMALE:
{A)DESIGH (B)TEST (C)}INSPECTIOR (D}FAILURE HISTORY (E)OPERATIOMAL USE

(A} DESIGN

ALL. PEE PARTS ARE SELECTED FROM OR IN ACCORDANCE WITH MFOO04=4Q0 (OPPL)
REQUIREMENTS. SUBASSEMBLIES ARE QUALIFIED BY TEST OR USE OF EXISTING
DESIGNE QUALIFIEID POR OTHER NASA & MILITARY FROGRAMS. THE DEA IS SEALED
AKD FPRESSURIZED WITH HITROGEN/EELIUM GAS To PROTECT <IRCUITS AND
COMDONENTS FROM DIRECT EXPOSURE TO THE ENVIRONMENT. THE SYSTEM DESIGN
INCLODES A DEFLOYED ASSEMBLY JETTISON CAPABRILITY WHICH CAN BE USED IF THE
SYSTEM FAILS To RESPOND TO LOCK OR STOW COMMANDS.

ACCEPTABILITY GF THE DA CERTIFICATION DEVIATIONS REGARDING NON-EXPLOSION
PROCF GIMBAL MOTORS AND NON-STANDARD TERMINATIONS IS BASED ON THE
FOLLOWING: :

THE GIMBAL MOTORS ON THE DEPLOYED ASSEMBELY ARE HNOT EXPLOSICN PROOF.
THESE MOTORS AREZ DEACTIVATED WHEN THE GCIMBAL IS LOCKED, EVEN WHEN THE KU-
BAND EQUIPMENT IS ™ON™. -DURING ON=ORBIT OPERATIONS, THE GIMBAL REMATNS
LQCKED, AND THE MOTOR DRIVE INHIBITED UNTIL PAYIOAD DUORS HAVE BEEN FULLY
CPENED AND THE DEPLOYED- ASSEMBLY DEFLOYED TGO ITS OPERATING POSITICH,
PLACING THE GIMBAL (AND- MUTORS) OUTSIDE, AND FORWARD OF, THE PAYLOAD BaY.
THP MOTORS, THEREPORE, REFRESENT NO POTENTIAL IGNITION SOURCE, FOR A
COMBUSTIBLE ATMOSPHERE, . EXCEPT. DURING GROUND OFERATIONS WHERE &
PRECAUTIONARY HNOTE HAS BEEN ADDED TO KS5C ORBITER GROUND TEST OMRSD AND
KSC BHUTTLE GROUND TEST OMESD.

THE "WHITE WIRE" FIX FOR THE "300 VOLT"™ CATHODE REGULATOR CIRCUIT LOCATED
IN THE A%AL PWB IS A "CUT AKD JUMPER®™ FIX INVOLVING 15 CUTS OF COMPONENT
LEADS AND ADDING 14 JUMPER WIRES UTILIZING FROCEDUEES AND TECHNIQUES
SIMILAR TO THOSE USED ELSEWHERE IF THE DEA, EXCEPT THAT COMBONENT LEADS
ARE USED TFOR SOLDER TERMINALS., THIS WOREKE INVGLVES "NON-STANDARD"
TERMINATICNS FPERFORMED DURING REWCRR OQF THE A2Al EOARDS AND REQUIRE

Ge-2R-78



SHUTTLE CRITICAI ITEMS LIST -~ QRPITER

SUBSYSTEM :CUMMUNICATION & TRACKING FMEA NO (5-2R -5300 -7 REV:06/27/88

QUALIFICATION IN ACCORDANCE WITH THE GEORGE . MARSHALL SPACE FLIGHT
CENTER NATIONAL AERONAUTICS AND SPACE ADMINISTRATION STANDARD PARTS
MOUNTING DESIGN REQUIREMENTS FOR SGLDERED FRINTED WIRING BOARD
ABSEMBLIEZ2, MSFC 136, PARAGRAPH 5.5, SINCE THIS TESTING WILL NOT BE
PERFORMED, EDCP 1&8, DETAILING THE NON-STANDARD TERMINATIONS AND REWORK,
WAS REVIEWED AND APFROVED BY THE JOINT ROCKWELL/NASA SCLDFR WAIVER EOARD,
EXTFA PRECAUTIONS AS DEFINED-IN EDCP 168 AND THE ASSOCIATED PLANWING WERE
EXERCISED DORING REWORK OF ALL UNITS TO INSURE THAT NO PROBLEMS WERE
CREATED BY THE REWORK.

DEFLOYED ASEEMBLY S/N 101 WAS SUBSEIQUENTLY SUBJECTED TD APPROXIMATELY 307
HOURS EXPOSURE TU THE THERMAL VACTUM ENVIRCONMENT DORING SYSTEM TESTING
AFTER INCORPORATION OR THE "WHITE WIRE"™ TFIX. NO PROBLEMS RESULTED
RELATING TO THE NON-STANDARD TERMINATIONS.

{B) TEET

ACCEPTANCE TESTING OF ALL UNITS INCLUDES EXAMINATION OF PRODUCT, AVT,
ACCEPTANCE THERMAIL VACUUM TEST (ATVT), LEFAE AND FUNCTIONAL TEST, QAL
TEST INCLUDES POWER, EMC, LEAK, BONDING, TEERMAL VACUUM, QAVT, QVT, LIFE,
SHOCK, HUMIDITY, AND PERFORMANCE AT THE LRU LEVEL. AS A PART OF QUAL
TESTING, A SYSTEM TEST WAS FERFORMED WITH THE DA EXPOSED TO A QUAT LEVEL
THEFMAL VACUTM ENVIRONMENT AND THE EA=l1, EA-2, AND SFA COLD FLATE
TEMPERATUREE CYCLED AT {QUAL LEVELS. SERTIFICATION DOEVIATIONS ARE
BEQUIRED FOR THE FOLLOWING: NON-EXPLOSION PROOF GIMBAL MOTORS: HUMIGITY,
SALT FDG, AND SAND AND DUST ENVIRONMENTS; AND NON-STANDARD TERMINATIONS
(COMPONENT LEADS USED AS TERMINALS) FOR THE DFA THANSHMITTER ASALl MODULE.
INTEGRATED AND SUBSYSTEM YVERIFICATION IS FERFORMED AT FSC. S5YSTEM
DEEIGN VERIFICATION TESTS WERE PERFORMED BY TEE HUGHES AIRCRAFT COMFANY
AT THEEIR FACILITY. HASA CONDUCTED INTEGRATED RU-BAND AND TDRSS
VERIFICATION TESTS AT THE ESTL (JSC) AND SOFTWARE COMPATIBILITY TEST AT
SATL. AKD PASSIVE RADAR PERFORMANCE EVALIIATION TEST AT WSMR.

THE DA FAILED TO PASS THE HUMIDITY TEST AND WAS NOT SUBJECTED TO THE SALT
FOG, AND SAND & DUST TESTS. CERTIFICATION DEVIATION RATIONALE INCLUDES:

1) THE HUMIDITY, SALT FOG, AND SAND & DUST TEST REQUIREMENTS, ARE MUCH
MORE SEVERE THAN THE DA WILL BE SUBJECTED T¢ DURING TRANSPGRTATION,
INSTALLATION AND OPERATICN, INCLUDING LAUNCH AND LANDING, BECAUSE OF ITS
PROTECTED LOCATION IN THE PAYLOAD BAY.

2} PAINT PEELING/BLISTERING, AS OCCURRED DURING THE HUMIDITY TEST, CAMN
EE DETECTED BY NOQRMAL TURNAROUND INSPECTION IN TIME TO MAKE AFPPROPRIATE
REPAIRS BEFORE ANY BIGNIFICANT CAMAGE CAN QCCUR.

3} WAVEGUIDE CORRCSICON, AND THE ATTENDANT "HANC-UPS" OF THE OMA
WAVEGUIDE SWITCH AND THE POLARTZATION SWITCH, ARE NOT EXPECTED IN THE
PAYLOAD BAY ENVIRONMENT, TURNAROUND TESTING WILL DETECT “HANG-UP"
FROBLEMS SHOULD THEY QCCUR.
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4) THE LOW POWER MONITOR READINGS DURING THE TEST WERE DUE TO MOISTURE
IN THE WAVEGUIDE: THLS OONDITION WILL NEVER BE EXPERIENCED DURING
TURNARCUND TESTING OR DURING ON-ORBIT OPERATIONS, THE FAILUNE OF THE
WIDE BEAM POWER MONITOR READING AFTER DRY-OUT WAS INDICATIVE OF EXCESSIVE
LOSS IN THE WIDE BEAM ROTARY JOINT WHICH WAS DUE TO A DESIGN DEFICIENCY
(LACK OF POWER HANDLING CAPABILITY) OF THE MDL RF ROTARY JOINTS. THE MDL
ROTARY JGQINTS HAVE EEEN REFLACED BY ITEMS MADE BY KEVLIN WHICH HAVE
FASSED ALL QUALIFICATION TESTS INCLUDING EUMIDITY, SALT FOG AND SAND &
DUST TESTS AT THE ROTARY JOINT LEVEL.

5) NO ENCODER MALPUNCTION WAS EXPERTENCED DURING THEX HUMIDITY TEST BUT
AN ANOMALY WAS EXPERIENCED DURING TEE WEMR RADAR VERIFICATION TEST DUE TO
DUST DEPOSITS ON THE OPTICAL DISK. THE PROBABILITY IS VERY LOW THAT SALT
OR DUST DEPOSITS WILL OCCUR DURING ORBITER OFERATIONS DUE TQ THE
PROTECTED PAYLOAD BAY ENVIRONMENT OF THE DA. TURNAROUND TESTING WILL
DETECT ENCODER PROPLEMS SMOULD THEY OCCUR.

6§} THE SLIGHT MCTOR CORRUSION OBSERVED APTER THE DA HUMIDITY TEST COIC
NOT CADSE A FYRFORMANCE PROBLEM S0 THE MUCH LESS SEVERE FAYLOAD BAY
ENVIRONMENT IS5 NOT EXFECTED TO RESULT IN ANY PERFORMANCE PROELEMS.

GROUND TURNAROUND TEST- VERITY <CORRECT HEATER ELEMENT OPERATION-
FERFORMED EVERY FLIGHT.

f{C} INSPECTION

RECEIVING INSFECTION
RECEIVING INSPECTION VERIFIES INCOMING MATERIALS.

CONTAKTNATION CONTROL

CONTAMINATION CONTROL PROCESSES ARE MONITORED BY QE. PRECAUTICONS AFRFE
TAREN TO FREVENT CONTAMINATION (SMOCXS, GLOVES, HATS, BOOTIES AS REQUIREL
ARE WORN, AND EATING & DRINKING ARE PROHIBITED). SIGNS ARE FPCSTELD
IDENTIFYING CLEANLINESS REQUIREMENTS IN WORK AREAS.

ASSEMBLY /THSTALLATION

INSPECTION WITHNESSEE CONTAMINATION CONTROL, SOLDERING, BONDING AND TCRQUE
OPERATIONS. OF ENHETOREZ: WORE TICEETS REFLECT DRAWING AND SPEC
REQUIREMENTS . DETAILED INSPECTION IS5 PERFORMED ON ALL ASSEMBELY AND
DETAIL PARTS FRIOR TO NEXT OPERATION FER PROGRAM QUALITY REQUIREMENT ANT
WOREK TRANSFER QUALITY REQUIREMENTS. INSFECTION REQUIREMENTS ARE
TRANSMITTED TC OUTSIDE VENDORS, AND COMPLIANCE I3 VERIFIED EY SOURCE
INSPECTION AND VENDOR SURVEILLANCE. A FPORMAL CONNECTOR ASSEMBLY/HANDLING
TRAINING COURSE FOR ALL TECHNICIANSE AND INSPECTORS WA3 THMPLEMENTED IN
NOVEMBER, 1586. .

CRITICAL FROCESSES

CRITICAL PROCCES3ES, SUCH AS, SCLDERING AND CRIMFING, ARE CERTIFIED. THE
FORMAL CERTIFICATION OF ALL TECHNICIANS AND INSPECTORS FOR CRIMPING
OPERATIONS WAS IMPLEMENTED IN NQUVEMBER, 1%36. ANNUAL VISION TESTS ARE
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GIVEN TO INSPECTORS. ALL CRITICAL PROCESSES ARK MONTTORED AND VERIFIED
BY QC PER PROGRAM QUALITY REQUIREMENT INSTRUCTIONS.

TESTING

INSPECTION VERIFIES ATT/AVT, LEARK AND INSULATION RESISTANCE/DIELECTRIC
STRENGTH TESTS. GIMBAL AND DEA RECKEIVE THERMAL AND VIBRATICH TESTS
BEFORE THEY ARE INTEGRATED INTO THE DA WHERE FORMAL ATT/AVT ARE

FERFORMED. OSE ©OF HNCON-SKID TEST FROBES To MINIMIZE SLIPBPACE WAS
IMPLFMENTED IN SEPTEMEER, 198§,
HARDLING /PACKAG TG T b =

ALL FKITTING, ASSEMBLY, TEST, . INSPECTION, TROUBLESHOOYING, . AND REWCRK
OPERATIONS ON STATIC-SENSITIVE DEVICES ARE PERFORMED AT STATIC=-SAFY WORK
STATIONS AND IN ACCORDANCE WITH PROGRAM INSTRUCTION. HARDWARE ITEMS ART
PACFAGED, FROTECTED, AND INSFECTED PER INGINEERING DRAWING REQUIREMENTS
AND PROGRAM QUALITY REQUIREMENT IMSTRUCTIONS.

GROUND TURNAROCOND TEST = VERIFY CORRECT HEATER ELEMENT GCPFERATION-
PERFORMED EVERY FLIGHT. .

(D) FAILURE HISTORY

FOST=ATP PAILURE MISTCRY - CAR ADO300-JlD, S/N 162, DA TEMPERATURE
FLUCTUATION CAUSED BY FLEXING OF SOFT COPPER WIRE AND INCQRRECT CRIMP-
HAROWARE AT KSC, FOTTED BACK OF CONNECTOR. FOR ADDITIONAL HARDWARE, S50FT
COPPER WIRE REPLACED AND FORMAL CERTIFICATION OF CRIMPING QPERATIONS
IMPLEMENTED,. -

(E) OPERATIONAL USE

WURKAROUND TO REGAIN ABILITY TO CONTROL, POSITION, OR LOCK ANTENHNA
GIMBALS

IF THE TEMPERATURE MEASUREMENTS ARF ILOST, THE MANTENNA GIMBALS WILL EF
LOCKEDR AND THE DA WILL BE STCOWED IN ACCORDANCE WITH THE FLIGHT RULE
ANMEX,

WORKAROURD TO RECAIN SUPPORT OF MISSION ORIECTIVES

COMM: NONE. RADAR: IF THE TEMDERATURE MEASUREMENTS ARE 10ST, THE ANTENNA
GIMBALS WILL BEX LOCKED AND THE DA WILL BE STOWED IN ACCORDANCE WITH THE
FLIGHT RULE ANNEX. TIF THE GIMBALS MUST EE LOCKED, ATTEMPT RENDEZVOLUS
WITH ALTERFATE SENSORS. USE BACK-UP RENDEZVQUS FROCEDURES.

WORFAROUND TO PROVIDE THE STATE VECTOR UPDATE - .

IF THE TEMPERATURE MEASUREMENTS ARM LOST, THE ANTENNA GIMBALS WILL BE
IOCKED AND THE DA WILL BE STOWED IN ACCORDANCE WITH THE FLIGHT RULE
AMNEX. IF THE GIMBALS MUST HE LOCKED, THE STATE VECTOR CAN BE UFPDATED
VIA THE NORMAL £-BAND COMMUNICATIONS LINK OR VIA UHF/AUDIO.
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