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ASSEMBLY :MIDBODY | "~ GRIT. FUNC: 1R
P/N RI  :MC403=0025-300X CRIT. HDW: 2
P/N VENDOR: .- VEHICLE 102 103 104
QUANTITY :1 EFFECTIVITY: X X X

:ONE PRASE(S): PL L0 OC X DO LS

A=FAIL B-PASS C-FAS5S

FREFARED BY:
DES H L EADDAD
REL b #-5-5% T HAMADA
cE T T COURSEN
R .

DA=R, EU=-BAND DEPLOYED ASSIMBLY A {THERMOSTATS)

FONCTION & . -
PRCVIDE TEMPERATURE CONTROL OF THE FOLLOWING: GYRO, ANTENNA FEED, BETA
AXIS GIMBAL, ALPHA AXIS GCIMBAL, TRANSMITTER HEATER, AND RECEIVER HEATER.
40V74A213.

1053 OF CONTROL AOF HEATER ELEMENTE
. - E P AT

EL e — o Py 1

. FATLIRE MODEY-

CAUSE{S): - _
VIERATIOR, TEMPERATURE, . MEEMANICAL SHOUX, CONTAMINATION, MISHANDLING,
PIECE-PANT STRUCTURAL FAILORE.
EPFECT(S) Nz L A T abean e
(A)SUBSYSTEM (B)}INTERFACES (C)MISSION (D) CHEW/VERLCLY
| EFFECTS ON ABILITY TO CONTROL, POSITIOR, OR LOCK ANTENWA GIMBALS - 1R/2

N = TR T wam!

| (A} NO Eﬂ;r.cr'?"?

{B) FOSSIBLE Lo3§ OF ABILITY TC LOCK GIMBALS IF TEMFERATURES EXCEED
OPERATICHAL 1LIMITE.

(C,D) POSSIBLE L0383 OF CREW/VENICLE AFTER TWO FAILURES IF DA CANNRT BE
SECURED FOR REENTRY OR JETTISONED. REENTRY WITH GIMBALS UNLOCKED HMAY
RESULT IN DAMAGE TQ THE RADIATGR. .
EFFECTS ON. MISSIONS REQUIRING KU-BAND SYSTEM SUPPORT - 2/2
|  (A) NO EFFECT. '

{(B) LOSS QF CONTROL OF (CMA/DEA) HEATERS.
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(¢} POSSIBLE LOSS OF ALL MISSTON OBJECTIVES REQUIRING YU-BAND COMM DATA
PROCESSING CR RENDEZVOUS RADAR IF TEMPERATVRES EXCEED OPERATIONAL LIMITS.

(D) No EFPECT.
EFFECTS ON PROVIDING DATA TO NSP FOR STATE VECTOR UPDATE - 1R/3
(A) K& EFFECT.

(E,C,D) LOSS OF ONE OF TMREX RECLNDANT PATHS TO SUPPLY DATA TO NSP _FOR
STATE VECTCOR UFPDATE, UHF PROVIDEE-AM- INDEREWDENT PATH.EGH STATE VECTOR
UPDATE. AFTER FOUR FAILURES POSSIBLL LOSS OF CREW/VEMICLE CUE TO Loss of
STATE VECTOR UFDATE. NOTE~ A SINGLE TAILURE OF X KU-BAND SPMA Dasi
NUNBER =4001 CAN CRUSE THE LOSS OF POWER 40 BOTH NSRLG, RESULTING IX
ONLY ONE REMAINING PATH (UHT) TC UPDATE THE STATE VECTOR. THIS PAIICRE
CAN OCCUR DURING ANY MISSION FEASE, (KU-BARD POWERED ON OR OFF.) .
THIS ITEM FAILS SCREEX 'A' RECAUSE ALL THERMOSTATS, EXCEPT THE GYRO
THERMOSTAT, GPFEN AT Kk LOWER FEMPERATURE THAN THE AMBIENT OPF TEMPERATURE:
THEREFORE, NOT“DETECTAELE- OURING GROUND TURNAROTND., ~°

DISPOSITION & RATIONALE:
(A} DESIGH  (B) TEST (L) INSPRECTION (D) FAILDRE RISTORY (E)OFERATIONAL USE

{A) DESIGN .
ALL EPE PARTS ARE SELTCOTED FROM OR IN ACCORDANCE WITH MFO004-400 (QPFL)
RAPQUIREMFNTS, SUBASSEMELIES ARE QUALIPIED BY TEST OR USE OF EXISTING
DESIGHNS QUALIFIED FOR OTMER NASA & MILITARY PROGRAM3. THE DEA IS SFALED
AND PRESSDRIZED WITH NITROGEN/MELIUM GAS TO PROTECT CIRCUITS AND
COMPONENTS - FRCM DIRZOT EXPOSURE TO THE ENVIRONMENT. THE SYSTEM DESIGH
INCLUDES A"BEPLOYED ASSEMSLY JETTISCON CAPABIRITYWHICH CAN BE USED IF THE
SYSTEM FAILS TO RESPOND TO LOCK QR STOW COMMANDS.

ACCEDTABILITY OF THE DA CERTIFICATION DEVIATIONS REGARDING NON-EXPLOSION
FPROOF GIMRAL MOTORS AND NoN=STANDARD TERMINATIONS TE BASED ON THE
FOLLOWING: :

Sl LA T

THE GIMBAL MOTORS ON THE DEPLOYED ASSEMBLY NOT EXPIOSION PROOF.
THESE MOTORS ARE DEACTIVATED WHEN THE GIMBAL IS LOCKED, EVEN WHENW TEE KU-
BAND EQUIPMENT IS--#*CN%. DURING ON=CRBET ~OFERATIONG., THE SIMBAL REMATINS
LOCKED; AND THE MOTOR DRIVE INRIBITED UNTILPAYLOAD DOORS HAVE BEEN FULLY
ODENED AKD 'THES DEPLOYED *ASSEMBELY DEPLOYED TO ITS OPERATING POSITION,
PLACING THE GIMBAL (AND MOTORS) GUTSIDE, AND FORWARD OF, THE PAYLOAD DAX.
THE MOTORS, THEPEFORE, - REPRESENT NO POTENTIAL IGNITION SOURCE, FOR A
AOMBUSTIBLE ATMOSPEERE, EXCEFT DURING GROUND OQPERATICKS WHERE A
PRECAUTIONARY NOTE HAS BEEN ADDED To K5C ORBITER GROUND TEST CMRED AND
®SC SHUTTLE GRODND TEST OMRSD.

05-2R-70 .
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~HE “WHITE WIRE* FIX FOR THE "200 VOLT® CATHODE REGULATOR CIRCUIT LOCATED
IN THE ASAl PWB IS A "CUT AND JUMPER™ FIX INVOLVING 15 CUTS OF COMPONENT
LEADE AND ADDING 14 JUMPER WIRES UTILIZING PROCEDURES AND TECHNIQUES
STMITAR T¢ THOSE USED ELSEWEERE IN THE ODEA, EXCEPT THAT COMPONENT LEADS
ARE USED FOR SOLDER TERMINALS. THIS WORK INVOLVES "NON-STANDARC"
TERMIKATICNS FERFORMED DURING REWORKX OF THE ASAlL BOARDS AND REQUIRE
QUALIFICATION IN ACCCRDANCE WITH THE GECRGE C. MARSHALT SPACE FLIGHT
CENTER NATIONAL AFRRCNATTICS AND SPACE ADMINIETRATION STANDARD PARTS
MOUNTING DESIcGN REQUIREMENTS FOR SOLDERED FRINTED WIRING BOARD
ASSEMBIIES, MNMSPC 138, PARAGRAPH 5.%5.. SINCE--THIS TESTING WILL NOT EE
PERFOPRMED, EDCP: 163, DETAILING THE NOW-STANDARDSTERRINATIONS AND--REWORX,
WAS RIVIEWED AND APPROVED BY THE JOINT ROCEWELL/MASZA SCLDER WAIVER EOARD.
EXTRA DPREECAUTIONS AS BEFINED IN EOCP 158 AND THE ASSCCIATED DPLANNIKG WERE
EXFACISED DURING REWCRR OF ALL UNITS TO INSURE THAT NO PROBLEMS WERE
CREATED BY TEE REWORE..
: == - - — -y Lo -
DEPLOYED ASSEMBLY S/N 1031 WAS SUBSEQUENTLY SUBJECTED TO APFROXIMATILY 307
HOURS EXPOSURE TGO THE THERMAL VACOUM ENVIRONMENT DURING SYSTEM TESTING
APTER INCORPORATION OR THE “WHITE WIRE"™ FIX. HO PROBLEMS REESULTED
RELATING TC THE NON-STANDARD TERMINATIONE.

CONFPIGURATION = ALL .LRU'S ARE OF THE LATEST DASH NUMBER CONFIGURATION
WITH THE FOLLOWING EXCEPTIONS - S/N 105 (=3048& CONFIGURATION) HA3S THE 36
WATT HEATERS AND DORS NOT EAVE ATOMIC OXYGEM PROTECTION FCR THE THERMAL
BLANKITS. 5/N 103 (-300& CONFIGURATION) HAS THE 56 WATT HEATERS AND DOES
NOT HAVE ATOMIC OXYGEN FROTECTICN PFOR EITHER THE THERMAL BLANKETE OR THE
ANTEMAL: REFLECTOR. :

L -

LI R Satal T

(B) TEST o — e -

ACCEPTANCE TESTING OF ALL UNITS INCLODES EXAMINATION -QF PRODUCT, AVT,
ACCEPTANCE THERMAI, VACUUM TEST (ATVI), LEAK AND FUNCTIONAL TEST. QUAL
TEST INCLUDES POWER, IMC, LEAK, -BONDING; THERMAL VACUM, QAVT, QVT, LIFE,
SEOCK, HUMIDITY, AND PERFOMMANCE AT THE LRI LEWEICC:-_AS A PART OF QUAL
TESTING, A SYSTEN TEST -WAS PERPORMED WITH THE' DASEXPGGED TO A QUAL LEVEL
THERMAL VACUUM YINVIRDNMENT AND:.THE EA-Y, "EX=J_CAND BPA COLD PLATF
TEMPERATHRES QYCLED AT QUAL “AEVELS: CERTIFICATION DEVIATIONS ARE
FEQUIRED FOR THE FOLLONENG: NON-EXPLOSION PROOF GIMBAL MOTORS; HUMIDITY,
SALT FOG, AND SAND AND DUST ENVIRONMENTS: AND HON-STANDARD TERMINATIONS
(COMIMONEND LEADS -USEDS A TERMTMNALS)  FOR THE-DEA TRANSMITTER A9Al MODULE.
INTEGRATED ™~ AND SUBSYSTEM VERIPICATION. IS FERFORMED--AT KSC, SYSTIM
CESIGN VERIFICAPYOMTEROTS WERE PERFORMED-BY THE HUGHES ATRCRAPT COMPANY
AT THEIR FACTEITY. - MNASA CONDUCTED INTEGRATED: KU-HAND AND TODRSS
VIRIFICATION TESTITAT TEE IETL {(J5C) AND SOFTWARE TOMPATIBILITY TEST AT
SAIL AFD FASSIVE RABAR PERFORMANCE EVALUATIOR TEST AT WSMR.

THE OA FAILED TO PASS THE HUMIDITY TEST AND WAS NOT SUBRJECTED TO THE SALT
FOR, MID SAND & DUST TESTS. CERTIFICATION DEVIATION RATIONALE INCLUDES!:

1) THE HUMIDITY, SALT FOG, AND SAND & DUST TEST REQUIREMENTS, ARE MUCH
MORE SEVFRE THAN THE DA WILL BE SUBRTECTED TO DURING TRANSPORTATION,

OS5 -20¢-7!



Eigzrgz

:TTiﬂHHEHT -
age 12
Sl SHUPTLE CRITICAL ITEMS LIST — ORBITER oF 17 .

STBEYSTEM :COMMUNICATION & TRACKING FMEA NO Q5-2R -5300 =& REV:Q08/:)/82

TNSTALLATION AND OFERATICON, INCLUDING LAUNCH AND LANDING, BECAUSE OF ITS
FROTECTED I.DCA'I"I'DH IN THE PAYLOAD BAY,

2) PAINT FEELING/BLISTERING, AS OCCURRED DURING THE HUMIDITY TEST, Can
aF DETECTED BY NORMAL TURNAROUND INSPECTION IN TIME TO MAKE APPROPRIATE
REPAIRE BEFCRE ANY SIGNIFICANT DAMAGE CAN CCCUR.

3] WAVEGUIDE CORMGZION, AND THE ATTENDANT ®"HANG=UPS® OF THE DMA
WAVEGUIDE SWITCH AND THR POLARIZATION SWITrCH, ARE NWOT EXPECTED IK TEE
PAYLOAD BAY ENVIRONMENT. TURMAROUND TESTING WILL DETECT "HANG-UFP"
PROPLEMS SHOULD THEY OCCUR. i e el e L T T e -

_._% L e - . [V - e ek "___ N

4) THE LOW POWER MONITOR READINGS DURING THME TEST WERE DUE TO MOISTURE
1IN THE WAVIGUIDE; THTS CONDITION WILL NEVER BE EXPERIENCED DURINC
TURMAROUND TESTING OR DURING ON-ORMAIT OPERATIORS, THE-FAILURE OF THE
WIDE BEAM POWER MONITOR READING AFTER DRY=QUT WAS INDICATIVE OF EXCESSIVE
LOSE IN THE NIGE BEAM ROTARY JOINT WHICH WAS DUE TO A DESIGN DEFICIENCY
(LACK. OF POWER HANDLING CAPABILITY) OF THE MDL RF ROTARY JOINTS. THE MOL
ROTARY JOINTS HAVE BEEN REPLACED AY ITEME MADE BY EKEVLIN WHICH HAVE
PASSED ALL QUALIFICATION TESTS INCLODING EHUMIOITY, SALT FOG AMD SaND &
DUST TESTS AT THE ROTARY JOINT LEVEL,

=) NO ENCODER MALFUNCTION WAS EXPERIENCED DURING TRE HUMIDITY TEST BUT
AN ANOMALY WAS EXPYRIENCED DURING THE WSMR RADAR VERIFICATION TEST DUE TG
ODUST DEPOSITS ON THE OPTICAL DISK. THE PROBABILITY IS VERY IOW THAT sa:::‘
OR DUST UEPOSITS WILL OCCCUR W T: ORBITER OPERATIONS DUE To THE
PROTECTED PAYLOAD BAY I N N THE DA, TURNAROUND TESTING WILL
DETECT INCODER FROBLEMS SHOULD THEY OCCUR.

6) - THE SLIGHT MOTOR. CORROSION CBSXRVED AFTER..THE DA HUMIDITY TEST LID
ROT CAUSE A FERPORMANCE DROBLEM 50 THE MUCH LESS SEVERE PAYLOAD BAY
ENVIRCNMENT IS NOT EXFECTED TO RESULT IN ANY FERFORMANCE PROBLEMS.

PERFORMED EVERY JHT .

GROUND TURNARGUND - ONLY THE HEATER BLEMENT3 CAN BE VERIFIED. ALL
THERMOSTATS, EXCEPT GYRO THERMOSTAT, OPEM AT A LOWER TEMPERATURE THAN
THE AMBIENT OPF. TEMPFERATURE} RE, NOT DETECTARLY DURING GROUND
TERNARSUND TP X7 THREVEIRO TIMFERATURE CONTROL IS VERIFIED-

(C) INSPECTION . i
. .-n' » -.- . a-
RECEIVING INSPROTION VERIFIES INCOMING MATERIALS.
CONTAMINATION CONTROL FROCESSES ARE MONITORED BY QE., PRECAUTIONS ARE
TAEEN TO PREVENT CONTANINATION (SMOCKS, GLOVES, HATS, ROOTIES AS REQUIREL
ARE WORN, AND BATING & DRINEING ARE FROHIBITED). SIGNS ARL POSTED
IDENTIFYING CLEANLINPSS REQUIREMENTS IN WORK AREAS.
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ASSEMBLY/ THNSTALLATION '
INSPTCTION WITRESSES CONTAMINATION CONTROL, SOLDERING, BONDINC AND TORQUE
OPERATIONS . QE ENSURES WORK TICRETS REFLECT DRAWING AND SPEC

REQUIREMENTS. DETAILED INSPECTION IS PERFCRMED ON ALL ASSEMBLY AND
DETATL PARTS PRIOR TO NEXT OPERATION PER PROGRAM QUALITY REQUIREMENT AND
WORK TRANSFER QUALITY REQUIREMENTS. INSPECTION REQUIREMENTS ARE
TRANSMITTED TO OUTSIDE VENDORS, AND COMPLIANCE I3 VERIFIED BY SOURCE
INSPECTION AND VENDOR SURVEILLANCE. A FORMAL CONNECTICR ASSEMBLY /HANDLING
TRAINING COURSY FOR ALL TECHNICIANS AND INSFECTORS WAS IMPLEMENTED IN
NOVEMBER, 133&.

CRITICAL FROCESSES

CRITIGAL PROCESSES, SUCH AS, SOLDERING AND CRIMPING, ARE CERTIFIED. THE
FORMAL CERTIFICATION OF ALL TECHNICIANS AND INSPECTORS FOR CRIMPING
OPERATIONS WAS IMPLXMENTED IN KOVEMBER, 1986. ANNUAL VISION TESTS ARE
GIVEN TO INSPECTCRS. ALL CRITICAL PROCESSES ARE MONITORED AND VERIFIED
BY QC FER PROGRAM QUALITY REQUIREMENT INSTROCTIONS.

TESTING

INSPECTION VERIFIES ATT/AVY, LEAK AND INSULATION RESISTAMNCE/DIELECTRIC
STRENGTH TESTS. GIMBAL AND DEA RECEIVE THNERMAL AND VIBRATIGN TESTS
BEFORE THEY ARE -INTEGRATED INTO THE DA WHERE FORMAL ATI/AVT ARE
PERFORMED, USE OF HNON-SKID TEST PROBES TO MINIMIZE SLIPPAGE WAS
IMPLEMENTED IN SEPTEMBER, 19236,

HANDLING/ PACKAGING

ALL KITTING, ASSEMBELY, T=sT, INSPECTION, TROUBLESHOOTING, AND REWORE
OPERATIONS ON STATIC-SENSITIVE DEVICES ARE PERFORMED AT STATIC-SAEE WORK
STATIONS AND IN ACCORDANCE WITH FROGRAM INSTRUCTTION. HARDWARE ITEMS ARE
PACKAGED, PROTECTED, AND INSPECTED PER ENGINEERING DRAWING REQUIREMENTS
AND PROGRAM QUALITY REQUIREMENT INSTRUCTIONS.

(D} FAILORE BISTORY

POST-ATP FAILURE HISTORY - THE FPOLLOWING ARE POST-ATF FAILURES,  CAR
09F021-010, S8/N 104, GYRO HEATER STUCK ON, TRANSISTOR LEAD FOUND WITH
NICKED CONFORMAL COATING. A SHORT TO GROUND WOULD CRUSE CONDITION-
REDESIGN USES 13 WATT HEATER (5/N 103 AND S/N 105 HAVE 56 WATT HEATERS.)

(E) OPERATIONAL USE

WORKAROUND TO REGATHW ABRILITY TO CUNTROL, POSITICH, OR LOCE ANTENKA
GIMBALS ) ;

THE ANTENNA GIMBALS WILL BE LOCKED AND THE DA WILL BE STOWED IF THE
TEMPERATURES CANNOT BE MAINTAINED WITHIN ACCEPTAELE LIMITS BY CYCLING THE
HEATERS OR CONTROLLING THE CREBITER ATTITURE.
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WORKAROUND T¢ REGAIN SUPPURT OF MISSION OBJECTIVES -~

coMM: NONE. RADAR: THE ANTENNA GIMBALS WILL BE LOCKED AND THE DA WILL BHE
STOWED IF THE TEMPERATURES CANNOT BE MAINTAINED WITHIN MCCEPTAELE LIMITS
BY CYCLING THE HEATERS OR CONTROLLING THE ORBITER ATTITUCE. IF THE
GIMBALS MUST BE LOCKED, ATTEMPT RENDEZVOUS WITH ALTERNATE SENSORS. USE
BACK-UP RENDEZVCUS PROCEDURES.

WORKAROUND TO FROVIDE THE STATE VECTOR UFDATE

THE ANTENNA GIMBALS WILL BE LOCKED AND THE DA WILL BE STOWED IF THE
TEMPERATURES CANNOT BE MAINTAINED WITHIN ACCEFTABLE LIMITS BY CYCLING THE
AEATERS OR CONTROLLING THE ORBITER ATTITUDE. IF THE GIMBALS MUST BE
LOCKED, TEE STATE VECTCR (AN BE UPDATED VIA THE NORMAL S-BAND
COMMUNICATIONS LINK OR VIA UHF/AUDIO.
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