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FAILURE MODES EFFECTS ANALYSIS (FMEA) = CIL HARDWARE
NUMBER: 05-5-B03-6 -X

SUESYSTEM NAME: DATA FROCESSING SYSTEM ([LFPG)

REVISION: © 011054
FART DATA
FPART NAME FART NUMEBER
VEKDOR NAME VENDOR NUMEBER
LRU : MULTIPLEXER-DEMULTIPLEXER MCE S0004- 5300
HOMEYWELL 4020534013
LRU : MULTIFLEXER-DEMUL TIFLEXER MCE15-0004.5310
HONEYWELL, 4020534943
LR : MULTIPLEXER.DEMULTIFLEXER MCH15-0004-5500
; HOMNEYWELL 4020534-815
LRy T MULTIPLEXER-DEMULTIPLEXER MCH15-0004-5510
BOWETYWELL 420534584
LRL! : MULTTPLERER-DEMULTIPLEXER MCE1 5 0004-B310
HONEYWELL A020534-983
L=U CMULTIFLEXER-DEMULTIPLEXER MCE15-D004-E510
HONEYWELL 4020534885

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
CPERATIONAL INSTRUMENTATION FORWARD MDM: "0F17 "OFZ." "OF 3" AMD "DF 4"

REFERENCE DESIGNATORS, B1WT5A10
I2VTRA
EIVTSANE
AWVTEAR

QUANTITY OF LIKE [TEWMS: 4
FOUR

FUKCTION:

UPON REQUEST, FROWIDES DIGITIZED AND FORMATTED CATA TC THE PULEE CODE
MODULATION (FCM) MASTER UNIT FOR OFERATIONAL INSTRUMENTATION WHERE IT
S INTERLEAVED WITH ALL CTHER DATA INTO OHE SERIAL PTM STREAM. PROVIDES
DELTA SJB STACK VOLTAGE MEASUREMENTS ON THE FUEL CELLS DETECTING
HYDROGEN/QXYGEN CROES OVER TO PREVENT DETONATION. "0OF 3" MOM PROVIDES
CURRENT MEASUREMENTS FCR ALL THREE FUSL CELLS. ~OF4" PROVIDES AP DRAIN
LIME PRESEURE MONITORING FOR DETECTIOMN.
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FAILURE MODES EFFECTS ANALYSIS FMEA — CIL FAILURE MODE

. . NUMEER: 05-5-B03.&- T
REVISIONE: 9 _  02/25/08

SUBSYSTEM NAME: DATA PROCEESING SYSTEM {DFE)
LRU: MULTIPLEXER-DEMULTIPLEXER CRITICALITY OF THIS
ITEM NAME: MULTIPLEXER-DEMULTIFLEXER FAILURE MODE: 1R2Z
FAILURE MOD:E:
LOsS OF OUTPUT
MISSION PHASE: FL PRE-LAUNCH

Lo LIFT-OFF

S0 ON-OREIT

&0 DE-ORBIT

LS LANDING/SAFING

VEHICLEFAYLOADIKIT EFFECTIVITY: o2 COLUMBIA
103 DISCOVERY
104 ATLANTIS
705 ENDEAVCOUR

CAUSE:
FIECE PART FRACTURE, VIBRATION, CONTAMINATION, TEMPERATLURE, CHEMICAL

REACTION. FAILED MDM PORT - SEQUENCE CONTROL UNIT (SCU) CORE POWER
SUPPLY.

CRITICALITY 4/ DURING INTACT ABORT QNLY? NO

REDUNDANCY SCREEN A) PASS
B) PASS
C) PASS

FASS/FAIL RATIONALE:

Al

81

€y

- FAlLURE EFFECTS -

(A} SUBSYSTEM:
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FAILURE MODES EFFECTS ANALYSIS [FMEA} - CIL. FATLURE MODE
MUMBER: 05.5-B03.5- 01

L0553 OF "GF" MOM AND ASSOCIATED MEASUREMENTS.

(B} INTERFACING SEUBSYSTEM{S)
OF1, OF2, OF3 - LOSS OF ALL MEASUREMENTS ASSOCIATED WITH THAT MDA,
OF4 - LOSS OF APU DRAIN LINS PRESSURE MONITORING FOR ALL THREE APUS,

(S MISIION:
NS EFFECT FIRST FAILURE.

{D) CREW, YEHIZLE, AND ELEMENT(S): .
NG EFSSCT FIRST FAILURET POSSIELE LOSE OF CREWNVENICLE AFTER SECONT
FaltURE. .

(EY FUNCTIONAL CRITICALITY EFFECTE:
CRITICALITY 1R2 BECAUSE QF THE FOLLOWING REASCON:

BOTH MEASUREMENTS (FUEL PUMP DRAINM LIME FREESURE 1 AND 23 FOR ALL THREE

APLS ARE CHANMNELIZED THROUGH "OF4" KMOM QNLY, SUCH THAT THE FAILURE OF

THLS MDM WOULD CAUSE THE LOSS OF FUEL DRAIN LINE PREZSURE VISIBILITY FOR

ALL THREE APUS, THE FUEL FUMP DRAIN LINE PRESIURE. WHEN TOO MHIGH. COULD RE .
AM INDICATION OF A GROSS FUEL OR QIL LEAK. LOSS5 OF BOTH MEASUREMENTS FOR

A BINGLE ARPU WOULD OBSCURE INOITATIDONS OF A POTENTIALLY CATASTROPHIC

FUEL LEAK. A 1/R2 FAILURE. AN APU IN THIE PREDICAMENT WOULD BE STARTED AS 4

L&ST RESORT.

LISFOSITION RATIONALE-

IA) DESIGN:

ALL PARTS SELECTED FROM MFD004-400 OREITER PROJECT PARTS LIST (OPPLY WHICH
CALLS FOR JANTXV LEVEL PARTS. OR HAVE ADEQUATE DERATING FACTORS OF 25-50%
ON HYBRIDS AND TRANSISTORS, 25-30% ON RESISTORS, CAPACITORS AND OTHER
COMPONENTS. PARTS THAT DID NOT MEET QORBITER PROJECT PARTS LIST
FECUIREMENTS FOR QUALIFICATION, TRACEAEILITY SCREENING OR BURN-N WERE
FEVIEWED AND WERE FOUMD ACCEPTABLE FOR THEIR GIVEMN FUNCTIONS.

DESIGN ALSC INCORPORATES RELIABILITY, MAINTAIMABILITY, ENVIRONMENTAL AND
TRANSPORTABILITY REQUIREMENTS AND OTHER DESISNS AND CONSTRUCTION PER
SPECIFICATION MCE15-0004,
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FAZE: .4 F’R]HT DATE: 03/28/58

FAILURE MODEE EFFECTE ANALYSIS 1FMEA} — CIL FAILURE miws
NUMEER: 05-5-E03-8-01

{B) TEST:

EACH UNIT SUBJESTED TO ACCEPTANCE TEET PROCEDURE (ATP) TEST (T4023545) AT
HONEYWELL INCLUDING CONTINUNTY, FULL FUNCTIONAL, ACCEPTANCE VIBRATIONAL
TEST (AVT). ACCEPTANCE THERMAL TEST (ATT). EXAMINATION OF FRODUGCT,
INSULATION RESISTANCE TEST, MELECTRIC STRENGTH TEST, PERFORMANCE, AND
POWER VARIATION TEST.

CUALIFICATION TEET ({T4Q25763) COMPLETED AT HONEYWELL INCLUDING FULL
FUNCTIOMAL, POWER, ELECTROMAGNETIC COMPATIRILITY (EMZ), HUMIDITY, THERMAL
VIBRATION, THERMAL VACUUM, LIGHTNING, SHOCK, SALT/FOG, 1000 ON OFF CYCLE
LIFE TEST. ACCELERATION, AND EXPLOSIVE/CORROSIVE ATMOSPHERE.

GROUND TURNARQUND TEST. ALL TURNARCUND CHECKOUT TESTING 1S
ACCOMPLISHED (N ACCORDANCE WITH OMRED.

(C) INSPECTION:
RECEIVING INSPECTION
CERTIFICATIONS AND SOURCE INSPECTION TEST REPORTS ARE ON FILE. CASES AND

© FLATPACKS ARE ENVIRONMENTALLY SCREENED. INCLUDING LOOSE FPARTICLE

DETECTICH IN RECEIVING INSPECTION, ALL HYSRID COMPONENTS ARE LOT SAMPLED
IH RECEIVING INSPECTION

CONTAMINATION CONTROL
CLEANLINZZES TO CLASS 100,000 LEVEL IS VERIFIED BY INSPECTION.

ASZEMELY/INSTALLATION

VISUAL INSPECTION I3 PERFORMED AT KIT RELEASE. PRINTED WIRING BOARD
MICROSECTION ANALYSLS 1§ PERFORMED AND MONITORED EY INSPECTION. QUALITY
CONTROL VERIFIES SOLOERED CONNECTIONS AND ASSEMBLY OF PARTS. TOOL
CERTIFICATION AND TENSILE TESTS ARE MAINTAINED. QUALITY CONTROL PERFORMS
PRE-CAP VISUAL INSPECTION FOR CLEANLINESS, QUALITY CONTROL VERIFIES
CONVEYDR FURNACE PROFILETEMPERATURE EVERY 30 DAYS. QUALITY CONTROL
VERIFIZS ALL FLATHESSE AND SURFACE ROUGHNESS FOR PROPER HEAT TRANSFER.
THERMAL. FROTECTION CONTROLS EXIST FOR ALL SOLDERED COMNECTIONS.

SONDESTRUCTIVE EalUsTHON
SADIDGRAPAHC INSPECTION OF SELECTED COMPONENTS. ILE, TANTALUMW
CARAZITORE, 1S PERFORMED.

CRITICAL PROCEESES
INSPECTION VERIFIES CRIMPING OFERATIONS AMD CERTIFICATION, SOLOERING
REQUIREMZINTS PER N-ES30]0 4(34) ARE VERIFIED BY INSPECTION

TESTING
ATR IR C2SERVED AND VERIFIED BY QUALITY CONTROL, INCLUDING AVT AND ATT.

=HANDOLING/PAC KAGING

SROPER GRCUNDING OF ELECTRICALLY STATIC SENSITIVE DEVICES WHEN HANDLING
15 PERFORMED. PACKAGING AMD FROTECTION VERIFIED BY INSPECTION.
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FAILURE MDDES EFFECTS ANALYSIS [FMEA) — CiL FAILURE MODC
NUMBER: 05-5-B03-6- 01

{0} FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANDMALIES, AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUMND IN THE PRACA DATABASE

(E) ORERATIONAL USE:

PORT MODING TG RESCOWVER MDM FUNCTIONALITY 1S AVAILABLE DURING ALL MISSION
FHASES.

- APPROVALS -

EDTORIALLY APPROVED ‘Rl ' -ﬁ? /;Zzi(/ k':
. (A Lt

EDITCORIALLY AFPROVED - 480

TECHNICAL APPROVAL - ViA AFPROVAL FORM  © §6-CIL-013.685-5
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