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FAILURE MODES EFFECTS ANALYEIS {FMEA)} -- CIL HARDWARE
NUMBER:05-3A-ADC1 -X

SUBSYSTEM NAME: MULTIFUNCTION ELECTROMIC DISPLAY SUBSYSTEM

REVISION: 1 12005/57
PART DATA
PART NAME PART MUMRBER
VENDOR NAME VENDOR NUMBER
LRL C CONVERTER, ANALOG-TO-DHIITAL h MCA08-0185-003X

EXTENDED DESCRIPTICN OF PART UNDER ANALYSIS:
CONVERTER, ANALOQG-TO-DIGITAL, (ADC 14, & ADC 1B}, "MPS, OMS, 5R"

REFERENCE DESIGNATORS:  30VT3AI81A1
AVTIATIE1A2

WUANTITY OF LIKE ITEM3: 2
TWO

FUNCTION:

BCCEPTS SUBSYSTEM PARAMETERS FROM THE SUBSYSTEM ANDIOR MOM. PERFORMS
AMALOG TO DIGITAL CONVERSION, STORES CONVERTED SIGNALS INTERNALLY, AND
TRANSMITS TO ASE0OCIATED INTEGRATED DISFLAY PROCESEORE ({IDP) LPON
REQUEST VIATHE MEDS 15538 DATABUSES. AFTER PROCESSING THE DATA RECEIVED
FROM THE ADC'S, THE ASSOCIATED IDF'S OUTPUT FORMATTED DISPLAY DATA TO THE
APPROPRIATE MULTIFUMCTION DMSPLAY UNITS (MDU'S).

THE FOLLOAYING 1S THE INFORMATION THAT 15 PROCESSED BY THE ADC'S AND IDP'S
PRIOR TO DISPLAY ON THE MDU'S:

MAIN PROFULSION SYSTEM (MPS) - LEFT/CENTER/RIGHT S3ME CHAMBER PRESSURE.,
LOZILHZ MP$ MANIFOLD PRESSURE, AND MPS HELIUM PRESSURE (TANK SUPPLY OR
REGULATCOR QUTLET PRESSURE FOR PNEUMATIC/LEFT/CENTER! RIGHT HELIUM
SYSTEMS}

CRBITAL MANUEYERING SYSTEM (OMS) - LEFT/RIGHT OME CHAMEER PRESELRE,

LEFT/RIGHT NITROGEM (M2) TANK PRESSURE, AND LEFT/RIGHT HELIUM (HE} TAMNK
PRESSURE.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) --CIL HARDWARE
NUMBER: D5-3A-ADCT-X

SURFACE POSITION INDICATOR (SPI} - FROVIDES THE ACTUAL AND COMMAMNDED
POSITIONS OF THE SPEED BRAKE, AND PROVIDES THE ACTUAL POSITIONS OF THE
ELEWONS, BOLY FLAPS, RUDDER, AILERDON.
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FAILURE MODES EFFECTS ANALYSIS FMEA — NON-CIL FAILURE MODE
NUMBER: 05-3A-ADC1-I1

REVISION#: 1 04/26/98
SUBSYSTEM NAME: MULTIFUNCTION ELECTRONIC DISPLAY SUBSYSTEM
LRU: CONVERTER, ANALOG-TO-DIGITAL CRITICALITY OF THIS
ITEM NAME: CONVERTER, AMALOG-TO-DIGITAL FAILURE MODE: 1R3

FUNCTIONAL CRITICALITY/S
REGQUIRED FAULT TOLERANCE/ACHIEVED FAULT TOLERANCE: 1R/2/4

FAILURE MODE:
LOSS OF OUTPUT

MISSION PHASE: FL PRE-LAUNCH
LG LIFT-OFF
00 ON-ORBIT
DO DE-ORBIT
LS  LANDINGISAFING

YEHICLEfPAYLCAD/KIT EFFECTIVITY: 102 COLUMBIA
103 DISCOVERY
104  ATLANTIS
105 ENDEAVOUR

CALSE;
FIECE-PART FAILURE {(MECHANICAL STRESS, VIBRATION), CONTAMINATION, EEECTRICAL
STRESS, THERMAL STRESS, PROCESSING ANOMALY, RADIATION

CRITICALITY 11 DURING INTACT ABORT ONLY? NO

CRITICALITY 1H2Z DURING INTACT ABORT ONLY {AVIONICS QHLY)? NO

REDUNDANCY SCREEN A)PASS

B} PASS
C} PASS
PASSIFAIL RATIONALE:
A} .
B)
c)

METHOD OF FAULT DETECTION:
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FAILURE MOPES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MCDE
NUMEER: 05-2A-ADC -0

WVISUAL; LOSS OF THE ADC WILL BECOME APPARENT WHEMN THE INFORMATION 12
CALLED UFOMN FOR DISPLAY. ADC FAILURES MAY ALEQ REEULT IN MEDSE MESEAGE.

MASTER MEAS. LIST NLMBERS: W72MOGE0F
YTZMSTEOF
WEMOB4OF
YT2MS840F
WHEMIDEOF
VEsK4RE3F

CORRECTING ACTION: MANUAL

CORRECTING ACTION DESCRIPTION:
CREW CAN UTILIZE THE REDUNDANT ADIC BY SELECTING A DIFFERENT IDP.

REMARKS/RECOMMENDATIONS:
NOMNE

- FAILURE EFFECTS -

(4} SUBSYSTEM:
LSS5 OF ONE ARG

{B) INTERFACING SUBSYSTEM(S):
NO EFFECT FIRST FAILURE

(C} MISSION:
NC EFFECT FIRST FAILURE

{D) CREW, VEHICLE, AND ELEMENT(S}:
NO EFFECT FIRST FAILURE

{E} FUNCTIONAL CRITICALITY EFFECTS:
FOSSIBELE LOSE OF CREW/VEHICLE AS A RESULT OF THE INABILITY TO RESPOND TC
S5YSTEM FAILUREE:

CASE 1:
FIRST FAILURE - LOSE OF ASSOCIATED ADC
SECOND FALURE - LOSS OF REDUNDANT ADC

05-3A -4




PAGE: 4 . FRINT DATE: 04/14/88

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- NON-CIL FAILURE MODE
HUMBER: 03-3A-ADCT -0

THIRD FAILURE - LOSS OF CAUTION & WARMING ALA&RKM
FOURTH FAILURE - LH2 TORPING VALVE {PW13} FAILS TO REMAIN QOPEN
FIFTH FAILURE - LH2 MANIFCOLD RELIEF SYSTEM FAILS TO RELIEVE

CREW USES THE LH2/ILOZ MAMIFOLD PREEEURE PARAMETER T DETERMINE 'WHICH
FROFPELLANT MANIFOLE REQUIRES IMMEDIATE VACUUM INERTING. PRESSURE BUILDUP
DUE TO A RELIEF SYSTEM FAILURE WILL CAUSE A MANIFOLD RUPTURE, RESULTING 1N
LEAKAGE OF PROPELLANT INTOQ THE AFT COMPARTMENT RESULTING IM POSSIBLE AFT
COMPARTMENT CVERPRESSURIZATION AND A FIRE/EXPLOSION HAZARD, POSSIBLE
LGSS OF CRITICAL ADJACENT COMPONENTS DUE TO CRYODSENIC EXPOSURE.

CASE 2:
FIRST FAILURE - LOSS OF ASSOCIATED ADC

SEGOMD FAILURE - LOSS OF REDUNDANT ADC

THIRD FAILURE - LOSS OF GAUTION & WARNING ALARM

FOURTH FAILURE - MPS HELIUM LEAK (GREW IS UNAWARE OF THE SITUATION AND
ALLOWS PRESSURE IN THE SEAL TO DROP BELOW REDLINE RESULTING IN SSME
SHUTDOWN )

FIFTH FAILURE - LOSS OF SECOND SSME

FAILURES WILL RESULT IN A CONTINGENCY {NON-INTACT) ABORT UNLESS SINGLE
ENGINE PRESE-TO-MECC OR TAL CAPABILITY EXISTS,

- TIME FRAME -

TIME FROM FAILURE TS CRITICAL EFFECT: MINUTES
TIME FROM FAILURE GCCURRENCE TO DETECTION: IMMEDIATE
TIME FROM DETECTION TG COMPLETED CORRECTING ACTION: IMMEDIATE

1% TIME REQUIRED TO IMPLEMENT CORRECTING ACTION LEES THAN TIME TC EFFECT?
YES

RATIONALE FOR TIME TC CORRECTING ACTION VS TIME TO EFFECT:
N/A (CORRECTIVE ACTION CAN BE COMPLETED BEFORE CRITICAL EFFECT)

HAZARD REPORT NUMBERIS):

HAZARDHS) DESCRIPTION:

- APPROVALS -
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FAILURE MODES EFFEGTS ANALYS!S (FMEA) ~ NON-CIL FAILURE MCDE
NUMBER: 05-2A-ADC1-01

SS&PAE ENGR ;M. D NGUYEN
MEDS SYSTEM M. B WARNER
MEDS HARDWARE 1 R. M. SITAPARA
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