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FAILURE MCDES EFFECTS ANALYSIS (FMEA) -~ CRITICAL HARDWARE
NUMBER: 04-2-MPU1-X

SUBSYSTEM NAME: AUXILIARY POWER UNIT [APWY

REVISION: & 0a/09/%3
PART NAME PART NUMBER
VEMDOR HAME YENDOR NUUMBER
LAU © AUXILIARY POWER UNIT (APU) MCE201 -0001 02X
SUNDSTRAND TROBRTXR/TEADAG
LAU : AUXILIARY POWER UNIT (APU) MC201-0001 -03XX
SUNDSTRAND T29RETX/754049A
LAU : AUXILIARY POWER UNIT (APU) ME201-0001-04XX
SUNDSTRAND _ X742211X
SAU 1 MAGNETIC PICKUR UNIT 56284
MO
SAU :  MAGNETIC PICKUR UNIT 5808771
IMO

FART DATA

EXTENDED QESCRIPTION OF PART UNDER ANALYSIS:
MAGNETIC PICK-UP (SFEED SENSOR), (MPU #1 - SPEED SAFETY CONTROL SENSCRY).

QUANTITY OF LIKE ITEMS: 3
ONE PER APU

FUNCTION:

MONITOR TURBINE SPEED TO PROVIDE FEEDBACK TO THE SAFETY MONITORING
CIRCUIT OF THE APU CONTROLLER {REFEREMNCE 04-2-CONTLS-1/-1 2).
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FAILURE MOGES EFFECTS ANALYSIS (FMEA) — CRITICAL FAILURE MODOE

. NUMBER: 04-2-J4PU1-11
REVISION: 4 08/09/53
SUBSYSTEM NAME: AUXILIARY FOWER UNIT (APU)
LAU: AUXILIARY POWER UNIT (APU) CRITICALITY OF THIS
ITEM NAME: MAGNETIC PICKUP UNIT FAILURE MODE: {R2
FAILURE MODE:
LOSS OF QUTPUT, INTERMITTENT QUTPUT, EXTRANEQUS SIGNALS
MISSION PHASE:
BL PRELAUNCH
Lo LIFT-OFF
0o DE-CRBIT
(s LANDING SAFING

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

CAUSE:
INTERNAL FAILURE, BROKEN WIRE, EMI, SHCRT TC GROUND CAUSE BY HUMIDITY,
SALT FOG. _
. -CAITICALITY 11 DURING INTACT ABORT CNLY? YES
ADA ABQRT ONCE AROUND
ATO ABORT TC ORBIT
RTLS RETURN TO LAUNCH SITE
TAL TRANS ATLANTIC ABORT

RECUNDANCY SCREEN A) PASS

B} PASS
C) PASS
PASSFAIL RATIONALE:
A)
B)
c)
- FAILURE EFFECTS -

(A) SUBSYSTEM:
LOSS OF ONE APU. APU RESTART USING INHIBIT MAY BE ATTEMPTED BASED ON
| FLIGHT FHASE & AFU SYSTEM PARAMETERS.

. {B) INTERFACING SUBSYSTEM(S)
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL FAILURE MODE
KUMBER: o4-2-MPLU3-11

LOSS GF SHAFT POWER TO ONE HYDRALULIC PUMP.

(C) MISSION:
ABORT DECISION 1S REQUIRED IF FAILURE OCCURS PRIOR TO ENTRY COMMITMENT.

(D) CAEW, VEHICLE, AND ELEMENT{S):

NO EFFECT UNTIL SECOND SYSTEM LOSS. CRITICALITY 1 FOR SSME- INDUCED RTLS,
ATO, A0a, CR TAL DUE TO THE POSSIBELE ADDITIONAL LOSS OF ASSOCIATED
APUYHYD AND MAIN ENGINE.

(E) FUNCTIONAL CRITICALITY EFFECTS:
FOS3BLE LOSS OF VEHICLE IF TWG QUT GF THREE APU'S ARE LOST.

-DISPOSITION RATIONALE-

{A) DESIGN:

BOBBIN TO LEAD WIRE BRAZED. POTTED ASSEMBLY, NO DYNAMIC PARTS. MANUAL
OVERAIDE OF FAILURE POSSIBLE (INHIBIT MODE). P/N 5908321 IS FOR UNITS
MANUFAGTURED IN 1989 AND POST. THEY FEATURE A BOBBIN MADE FROM VESPEL
(POLYIMIDE) MATERIAL, IMPROVED TERMINAL POST BRAZING, AND POTTING FILL
UNDEA YACUUM TO REDUCE VOIDS.

{B} TEST:

ATP PERFORMED AT SUPPLIER INCLUDES INSULATION RESISTANCE (IR), HIGH POT
AND CONTINUITY. APU ATP FUNCTIONAL TEST. MAG PICKUF QUALIFIED WITH APU,
CERTIFICATION TESTS CONDUCTED WERE - 27 MISSION DUTY CYCLES, THERMAL
VACUUM, BENCH SHOCK, FOR A TOTAL OF 41.7 HOURS OPERATION INCLUDING
VIBRATION. OMRSD: QUTPUT OF MPU IS VERIFIED DURING THE T-5 MINUTE RUN AND
FLIGHT DATA EVERY FLOW.

{G) INSPECTION:
RECENVING INSPECTION
MATERIAL AND PROGESSES CERTIFICATIONS ARE VERIFIED,

CONTAMINATION CONTROL

CLEANLINEES PER REQUIHEMENTS IS VERIFIED BY INSPECTION, CORROSION
FROTECTION RECUIREMENTS ARE WVERIFIED BY INSFECTION, INCLUDING
FPASSIVATION OF HOUSINGS, HERMETIC SEAL OF UNIT BY TIG WELD. AND
ENCAPSLULATION OF THE UNIT.

ASSEMBLY/INSTALLATION
MANUFACTURING, ASSEMBLY, AND INSTALLATION REGIUIREMENTS ARE VERIFIED BY
INSPECTION. DIMENSIONS AND SURFACE FINISHES ARE VERIFIED BY INSPECTION.

CRITICAL FROCESSES

INSFECTION VERIFIES TIG WELDING, BRAZING, SCLDERING, CRIMPING, HEAT
TREATING, AND BRASS FERRULE TiN PLATING.

TESTING

TEST EQUIFMENT AND TGO CALIBRATION ARE YERIFIED BY INSFECTION. ATP I3
WITNESSED AND VERIFED BY {NSPECTION.

HANDLING/PACKAGING
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL FAILURE MODE
NUMBER: O4-2-MPU1-11

HANDLING, PACKAGING, STORAGE. AND SHIPPING PROCEDURES ARE VERIFIED.

{D) FAILURE HISTORY:

CARS ABS724, AD3A5D - MOISTURE CONTAMIMNATION CAUSED FAILURE. 1932
IMPROVEMENTS TO ADD SHRINK SLEEVING AND POTTING AS CORRECTIVE ACTION
FOR THIS FAILUIRE HAVE BEEN EFFECTIVE IN PREVENTING RECURREMNCE OF THIS
FalLURE MODE.

CARS ADSGAT, ADSINZ - BROKEN INTERNAL WIRE OF PRE-1983 MANUFACTURED LINITS.
IMPAROVED POTTING WAS INSTITUTED IN 1983 TG SUPPCRT THE WIRE TO HELFP
PREVENT THIE FAILURE MODE. ADDITIOMALLY, IN 1982, A ¥YACULM PROCESS WAS
INSTITUTED TO IMPROVE THE POTTING FILL.

CAR AD7972 - PROTOTYPE UNIT OF THE P/ 5808321 FAILED DUE TO A BROKEN COIL
WIRE RESULTING IN A CEVELOPMENT TEST APU EXPERIENCING ERRATIC SPEED
VARIATIONS. FAILURE ANALYSIS INDICATED DAMAGED COIL WIRES MOST PRCBABLY
QLCURRED DURING MANUFACTURING, CORRECTIVE ACTION FOR UNITS BLILT
SUBSEQUENT TO S/N ¥310010 18 A 20X MAGNIFIED VISUAL INSPECTION PRIDR TO
CGOVERING THE COIL ASSEMBLY.

{E) OPERATIONAL USE:
RESTART USING INHIBIT MAY BE ATTEMPTED BASED ON FLIGHT PHASE.

- APPROVALS -
EDITORIALLY AFPROVED : R S PRL) I e
EDITORIALLY APPROVED L J8C i R G G
TECHNICAL APPROVAL ' VIA GR 30770
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