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FAILURE MODES EFFECTS ANALYSIS {FMEA] — CIL HARDWARE
NUMBER: 05.5-B03-TA -X

SUBSYSTEM NAME: DATA PROCESSING SYSTEM (LFS)

REVISION: 7 D4 /0814
PART DATA
FART NAME FART KNLIMEER
VENDOR NAME VENDOR NUMBER
LR : E-MULTIFLEXER-OEMULTIPLEXER ) MCE15-D004-7400 -
HOMEYWELL E258000-004

EXTENDED DEECRIPTION OF PART UNDER ANALYE!S:
CPERATIONAL INSTRUMENTATION AFT EMDM: “DAT", "QAZ", AND "CA2"

REFERENCE DESIGNATORES:  S4YV5A13

55WT5A14
SEVTSALS

QUANTITY QF LIKE ITEME: 3
THREE

FUNCTICN:
UPIN REQUEST. PROVIDES DIGITIZED AND PROCESSED DATA TC THE PULSE CODE
MCDULATION (PCW) MASTER UNIT FOR CPERATIONAL INSTRUMENTATION WHERE IT
IS INTERLEAVED WITH ALL OTHER DATA INTO ONE SERIAL PCM STREAM. PROVIDES
AUZILIARY POWER LINIT'S (AP TEST LINE, FUEL LINE, FUEL PUMP DRAIN LINE, AND
FUEL ISOLATION VALVE TEMRERATURE STATUE TO PREVENT HYDRAZIMNE
DETOMNATION, PLUS FUEL TANK, LEAK, MONITORING CAFABILITIES

DA EMIMS ARE ALSOUSED T MONITOR AND TRANSMIT MPS HELIUM SYSTEM
SAFETY DATA TDR LCC
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FRINT DATE: 4118596

_FAILURE MDDES EFFECTS ANALYSIS FMEA ~ CIL FAILURE MODE

NUMBER: 05.5-B03-TA- D2

REVISIONS: 8 C4DBG
SUBSYSTEM NAME: DATA PROCESSING SYSTEM ([DF5)
LRU: E-MULTIPLEXER-DEMULTIPLEXER CRITICALITY OF THIS
ITEM NAME: E-MULTIFLEXER-DEMLULTIPLEYER FAILURE MODE: 1/

FAILURE MODE:
ERRONEGUS CUTPUT

MISSION PHASE: FL  PRE-LAUNCH
LO LIFT-OFF
Q0 ON-DRBIT
B0 DE-ORBIT
LS LANDING/SAFING

VEHICLE/FATYLOADI/KIT EFFECTIVITY: . 102 COLUMBIA
103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CAUSE:

PIECE PART FAILURE VIBRATION. CONTAMINATION, TEMPERATURE, CHEMICAL
REACTION, ADDRESS CHECK FAILURE, DATA ERROR TO EMDM MODULE, OR ANALOG/
DIGITAL (A/D) CONVERTER FAILURE.,

CRITICALITY 14 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN A} PASS
Bj FAIL
. C}PAES
PASS/FAIL RATIONALE:
Al
=}

Fall$s SCREEN B BECAUSE SQURCE OF ERRONEOUS OUTFUT CANNGT 8E IDENTIFIED
ANS MAY BE ACCEPTED AS A VALID DATA.

Cl

- FAILURE EFFECTS -
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PAGE 7 PRINT ODATE: D4/18/95

FAILURE MODES EFFECTS ANALYEIS (FMEA) - CIL FAILURE MDDE
NUMBER: 05-5-B03-TA-0Z

{A) SUBSYSTEM:
LOSS OF EMOM.

(B} INTERFACING SUBSYSTEM(S):
TRAMSMISSION OF ERRONEDUS DATA BY THE FAILED EMDM MaY RESULT 1N
NUMERDLUE MASTER ALARME AND SYSTEM MANAGEMENT (SM) ALERTS.

(T MISSION:
POSSIELE LCRE TF MIZ3.CH.

(D) CREW, VEHICLE, AND ELEMENT{S):
MO EFFECT FIRST FAILURE. FOSSIELE LOSS OF CREWAVEHICLE AFTER SECOND
FAILJRE.

[E) FUNCTIONAL CRITICALITY EFFECTS:
CRITICALITY 1RZ BECALSE OF THE FOLLOWING REASOM:

13 OA1 EMOM FAILE GIVING ERRONEDUS CUTPUT VALUES FOR THE MPS HELIUM
PRESSURT LCC LIMITS.

D ASTOCIATED REGULATOR FAILS QPIH AFTZR TERMINATION OF AFT COMPARTMENT
HELILM BSOS (RAZARDOVS GAS DETECTION SYSTEM) LCC {T-8 MINUTES} AND HELILM
SUPPLY PRESZSJRE LTC (T-13 SECONDE): THE FAILURE IS NOT REFLECTED IN THE
FAILED EMOM OUTPUT TO TLMW/GROUMD,

REGULATOR QUTLET PRESSURE LCC LIMITS COMTINUES UNTIL T-10 SECONCS. THE
HELIUM QUTFUT PRESSURE MEASUREMENTS (MPS E1-REG B, MPS E2-REG B, MPSE E3-
REG B} ARE CHANMNELIZED THROUGH OA1, THE FAILED EMOM WILL NOT REFLECT THE
FRILED OPEM REGULATOR CONDITION

IF AN QAT CHANNELIZZED HELIUM REGULATOR FAILE OFEN AFTER T-13 SECONDOS AND
THE EMDM HAS FAILED SUCH THAT REGULATORS PRESSURE ARE MASKED, THE
RESLULTS ARE AN LCC DECEPTION AND LIFT OFF WITH FAILED OPEN REGULATOR.
REGULATOR QUTLET PRESEURE LCC LIMITS CONTINUES UNTIL T-10 SECONDS.

THESE FALUSES AFTEA T-13 SECONDS RESULT IN LCT DECEFTION AND _IFT OFF WITH
FAILED QPER REGULATOR. FLIGHT WITH THIS CONDITIOMN MaY RESULT LM
CYERFREZSURIZATIONEXPLOSION OF THE AFT COMPARTMENT (REF. D3-10B-0743-01].

-DISPOSITION RATIONALE-

1A} CESIGN: .

ALL PARTS SELECTED FROM MFGO04-400 ORBITER PROJECT PARTS LIST {(ORPL) WHICH
CALLS FOR JANTXW LEVEL PARTS. OR HAVE ADEQUATE DERATING FACTORS OF 25
50% ON HYBRIDS & TRANSISTORS, 25-30% ON RESISTORS, CAPACITORS AKD OTHER

0R-f_-q2
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PAGE: B FRINT DATE: 411 /86

Fial_unc MODES EFFECTS ANALYSIS {(FMEA) = ClL FAILURE MODE
. NUMEBER: 05-5-B03-7A-D2

COMPONENTS. PARTS THAT DID NOT MEET ORBITER PROJECT PARTS LIST
REQUIREMENTSE FOR QUALIFICATION, TRACEABILITY SCREENING OR BURN-IN WERE
REVIEWED AND WERE FOUND ACCEPTABLE FOR THEIR GIVEN FUNCTIONS.
REDUNDANT COMMANDISIGHNALS FOR CRITICAL FUNCTIONS ROUTED THROUGH .
SEFPARATE MDM'S. DESIGN ALSO INCORPORATES RELIABILITY, MAINTAINABILITY,
ENVIRONMENTAL AND TRANSPORTABILITY REQUIREMENTS AND OTHER DESIGNS AND

CONSTRUCTION PER SPEGIFICATION MCET5-0004.

{B) TEST: '
EACH UNIT SURJECTED TO ACCEPTANCE TEST PROCEDURE (ATP) TEST (TPA253000) AT

HONEYWELL INCLUDING CONTINUMTY, FULL FUNCTIONAL, ACCEFTANCE VIBRATIONAL
TEST (AVT), ACCEFTANCE THERMAL TEST (ATT), EXAMINATION OF PRODUCT,
INSULATION RESISTANCE TEST, DIELECTRIC STRENGTH TEST, FERFORMANGE, AND
FPOWER VARIATION TEST. ’ '

CUALIFICATION TEST (TE258181) COMPLETED AT HONEYWELL INCLUGING FULL
FUNCTIONAL, POWER,. ELECTROMAGNETIC COMPATIBILITY (EMC}, HUMIDITY, THERMAL,
VIBRATION, THERMAL VACUU. LIGHTNING, SHOCK, SALT/FOGE, 1000 ON/MOFF CYSLE
LIFE TEST. ACCELERATION, ANO EXPLOSIVE/CORROSIVE ATMOSPHERE.

GROUND TURNAROUND TEST: ALL TURNARDUND CHECKOUT TESTING IS
ACCOMPLISHEDR IN ACCORDANCE WITH OMRSD.

{C) INSPECTION:
RECEIVING INSPECTION

CERTIFICATIONS & SOURCE INSPECTION TEST REPORTS ARE ON FILE. CASES AND
FLATPACKS ARE ENVIRONMENTALLY SCREENED, INCLUDING LOOSE PARTIOLE
LETSCTION IN RECZIVING INSPECTION. ALL MYBRID COMPONENTS ARE LOT SAMPLED
IN RECEIVING INSPESTION.

CONTAMINATION CORNTROL
C_EANLINESS TO CLASS 100,000 LEVEL 15 VERIFIED EY INSPECTION.

ABSEMELYANETALLATION
VISUAL INSPECTION IS PERFORMED AT X[T RELEASE. PRINTED WIRING EOQARD
MICROSECTION ANALYSIS IS PERFORMED aMD MOMNITORED BY INSPESTION. SUALTY
CONTROL VERIFIZS AND WITNESSES TORCOUE CRERATIONS. DUALITY CONTROL
VERIFIES SOLDERED COWNECTIONS AND ASSSMBLY OF FARTE TOODL CERTIFICATION
AND TENSILE TESTS ARE MAINTAINED. CUALITY CONTROL PERFORMS FPRE-C&F
VISIEL INSPECTION FOR CLEANLINESS QUALITY CONTROL VERIFIES CONVEYOR
FURNACE PROFILETEMPERATURE EVERY a0 DaYS. GUALITY CONTROL WERIFIES ALL
FLATNESS & SURFACE ROUGHNESS FOR PROPER HEAT TRANSEER. THERMAL
PROTECTION CONTROLE EXIST FOR ALL SOLDERED COMNESTIONS,

NONDESTRUCTIVE EVALJATION
RADIOGRAPHIC INSPECTION OF SELECTED COMPONENTE LE., TANTALUM
CARPACITORS. IS PERFCRMED.

CRITICL. PROCESSES
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PAGE: B FRINT DATE: 4/18/%

FLILURE MODES EFFECTS ANALYRIS {FMEA] = CIL FAILURE MQRE
NUMEER: 05.8-8B03-TA-02

INSPESTION VERIFIES CRIMPING OPERATIONS AND CERTIFICATION. SOLDERING
REQUIREMENTS PER NHBS300.4(3A) ARE VERIFIED BY INSPECTION.

TESTING
ATP |S OBSERVED AND VERIFIED BY QUALITY CONTROL, INCLUDING AVT AND ATT.

HANDLINGFACKAGING
PROPER GROUNDING OF ELECTRICALLY STATIC SENSITIVE DEVICES WHEN MANDLING

IS FERFORMED. PACKAGING AND PROTECTION VERIFIED BY INSPECTION.

{D} FAILURE KISTORY:
CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES, AND

OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BS
FOUND IN THE PRACA DATABASE

{E} DPERATIONAL USE;
PORT MODING TOQ RECOVER EMOM FUNCTIONALITY 15 AVAILABLE DURING ALL MISSION

PHASES BUT IT 15 QMNLY RECOMMEHDEID AND LUSED LoRING NOM DYNAMIC FHASE

- APPROVALS -
N A
EDITORIALLY AFPROVED Rl B /‘[’/ gl F
EQITORIALLY APPRGVED . JSC ; e
TECHNICAL APPROVAL . VIA APPROVAL FORM - @ 9&-CIL-013_05 :
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