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J FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL HAROWARE
NUMBER: Od-2-MPU-TM-x
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SUBSYSTEM MAME: AUXILIARY POWER UNIT (&Py)

REVISION : 3 09/04/91
PART NAME PART NUMBER
VENDOR NAME VENDOR MUMBER
a LRU . AUXTLIARY PONER UNTT (APY) "MC201-0001-02XX
= SUNDSTRAND 729867X1,/764949
m LRU : AUXILIARY POWER UNIT (APU) MC201-0001-03XX
- SUNDS TRAND 729867XX /7549454
m LRY : AUXTLTARY POWER UNIT (APY) MC201-0001-04XX .
» SUNDSTRAND 742211 -
®SRU ;  MAGNETIC PICKUP UNIT 58284
[ " IMD - : )
« SRU . MAGHETIC PICKUP UNIT 5908321
» IMQ

= EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
MAGNETIC PICK-UP UNIT {SPEED SENSQR)

w QUANTITY OF LIXE ITEMS: 3

THREE PER APU
ErT AR TR PSR Lbarr DR DM

m FUNCTTON: '
MONITOR Tuﬁﬂf:; SPEED TO PROVIDE FEEDBACK TO THE SPEED CONTROLLER
| CIRCUIT OFFTHE APU-1008 (IMPROVED) CONTROLLER (REFERENCE Odw2.CONTLI- [N/
CONTL2- IM/CONTLS-[M).
ariical LIGP Wity FNAT of A S LAY COATT LB T
EACH OF THE THREE MPUS SERVE AS AN INPUT TO INDIVIDUAL SPEED CONTROL
CIRCUITSou AMO=P0 A *VOTING CIRCUITS. THE *VOTING CIACUIT® ACTS, [R
EFFECT, AS A FOURTH MPU USING THE SYGNAL FROM ANY TWO MATCHING MPU
STGNALS/ (OF THE THREE MPUS) TO GENE N OUTPUT.
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FAILURE MDOES EFFECTS AMALYSIS (FMEA} -- CRITICAL FAILURE MODE

SUBSYSTEM: AUXILIARY POWER UNIT (AfU)

LRU :AUXILIARY POWER UNIT (APU)
ITEM WAME: MAGNETIC PICKUP UNIT

a FAILURE MOQE:
LQSS OF QUTRUT

MISSION PHASE;
PL PRELAUNCH
L0 LIFT-OFF
00 0F-ORBIT
LS © LARDING SAFING

& YEHICLE/PAYLOAD/KIT EFFECTIVITY:

TN T

m CAUSE:

102
103
104
105

NUMBER: 04-2-MPU-IM-11
REVISIONS 3 09/04/91 R

CRITICALITY OF THLS
FATLURE MODE:1R2
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COLUMBTA
OISCOVERY
ATLANTIS
ENDEAVOLR

INTERNAL FATLURE, BROKEN WIRE, SHORT TO GROUND CAUSED BY HUMIDITY OR

SALT FOG.

w CRITICALITY 1/1 OURING INTACT ABORT ONLY? NO
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REDUNDANCY SCREEN A) PASS
B) FAIL
C) PASS

PASS/FAIL RATIONALE:
m A) : :

w B)

FAILS SCREEN "B GECAUSE ONLY ONE OF THE THREE MPUS (MPU #3} IS
MONITORED BY IMSTRUMENTATION (VASRDXISA}. .

8355708
ATTRZHK
FASE T _
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- FAILURE EFFECTS -
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= (A} SUBSYSTEM:

80 EFFECT. U055 OF MPU REDUNDANLY,

FAILURE OF TWO MPUS RESULTS IN LQ55
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FAILURE MODES EFFECTS AMALYSIS (FMEA) — CRITICAL FAILURE MODE s
MUMBER: O&-2-MPU-IM-11 1\ ches
FaGE I OF 4o

OF ONE APU FOR REMAINDER OF MISSION.

a (B) INTERFACIMG SUBSYSTENM(S): =
NO EFFECT. LOSS OF TWQ MRUS WILL RESLLT IN LOSS OF APU AND SHAFT POWER
TO HYDRAULIC PUMP,

& {C) MISSION:
NO EFFECT.

w (D) CREW, VEMICLE, AND ELEMENT(S):
NO EFFECT UNTIL SECOND APU LOSS. POSSISLE LOSS OF VEHICLE IF TwO QUT
OF THREE APY'S ARE LOST. LOSS OF ONE APY DURING POWERED FLIGHT WILL
RESULT IN THE ASSOCIATED SSME GOING INTO KYDRAULIC LOCK-UF AND {QULD
RESULT IN LOSS OF ORSIT CAPABILITY OR BE CATASTROPHIC (WITH ADDITIONAL
SSME VALVE FAILURE}. {REF, FLIGHT RULE 10-13).

_m (E) FUNCTIOKAL CRITICALITY EFFECTS:

TWO MPU FAILURES PER APU REQUIRED TQ SWUT DOWH THE APU, THE APU 15 HON-
REGAINABLE. OURING THE 10.5 SECOND START DELAY, OVERSPEED SIGNAL FROM -
ANY ONE MPU WILL SHUT DQWM THE APU. THE APU MAY HE RESTARTED WITH THE
SAFTIES INHIBITED EUSIHG INJECTOR COOLING IF NECESSARY) IF IT 1S

DETERMINED THAT THE QVERSPEED WAS "FALSE'.

- DISPOSITION RATIONALE -

---------- W W W P W Y o e o ol kol A N A A S NN N WO NN WS —— —

m (A) DESIGN:
S0BRIN TD LEAD WIRE BRAZED, POTTED ASSEMBLY, NO DYNAMIC PARTS, MANLAL
OVERRIDE OF FAILURE POSSTBLE. (P/N 5308321 IS FOR UNITS MANUFACTURED
IN 1989 AND POST).

m (B) TEST:
ATP PERFORMED AT SUPPLIER INCLUOES INSULATION RESISTANCE (IR}, HIGH
POT AND CONTINUITY. APY ATP FUNCTIONAL TEST. MAG PICKUP QUALIFIED
WITH APU. CERTIFICATION TESTS CONDUCTED WERE - 27 MISSION DUTY
CYCLES, THERMAL YACUUM, BENCH SHOCK, FOR A TOTAL OF 41.7 HOURS
- QPERATION INCLUDING YIBRATION, "

OMRSD:  MPU CONTINUITY IS VER!FIED WITH THE CONTROLLER CHECKOUT UNIT
EVERY FLOW DURING GROUND TURNAROUND.

» (C) INSPECTION:
RECEIVING INSPECTION
MATERIAL AND PROCESSES CERTIFICATIONS ARE VERIFIED.

CONTAMINATION CONTROL
CLEANLINESS PER REQUIREMENTS IS VERIFIED SY INSPECTION. CORROSION



W&, Sawt

" PAGE: 4 PRINT DATE: 08/04/91

FAILURE MODES EFFECTS AMALYSIS {FMEA)} -- CRITICAL FAILURE WOOE 5502706
I ) NUMBER: 04-2-PD-TH-11 ATiMCHMENT
PAGE & oF &
BFROTECTION REQUIREMENTS ARE VERIFIED BY INSPECTION, INCLUDING
PACSIVATION OF HOUSINGS, MERMETIC SEAL OF UNIT BY TIG WELD, AND
ENCAPSULATION OF THE UNIT.

ASSEMALY /INSTALLATIGN

MANUFACTURING, ASSEMBLY, AND INSTALLATION REQUIREMENTS ARE VERIFIED BY
INSPECTION. [DIMENSIONS AND SURFACE FINTSHES ARE YERIFIED BY
INSPECTION.

CRITICAL PROCESSES
INSPECTION VERIFIES TI6 WELDING, BRAZING, SOLDERING. CRIMPING, HEAT
TREATING, AND BRASS FERRULE TIN PLATING.

TESTING
TEST EQUIPMENT AND TOOL CALISRATION ARE VERTFIED BY IMSPECTION, ATP 15

WITNESSED AMD VERIFIED BY INSPECTION,

HANDLING /PACKAGING
HANDLING, PACKAGING, STORAGE, AND SHIFPING PROCEDURES ARE VERIFIED.

w (B) FAILURE HISTORY: - . o
CARS AB3724, AD3459 - MOISTURE CONTAMINATION CAUSED FAILURE, 1983
IMPROVEMENTS TO ADD SHAINK SLEEVING AND POTTING AS CQRRECTIVE ACTION
i ;D? THISHEgéLHRE HAVE BEEW EFFECTIVE IN PREVENTING RECURRENCE OF THIS
AILURE MODE.

CARS ADSO37, ADS5502 - BROKEW [NTERNAL WIRE OF PRE-1983 MANUFACTURED
UNITS. IMPROVED POTTING WAS INSTITUTED [N 1983 7O SUPPORT THE WIRE TO
HELP PREVENT THIS FAILURE MODE, ADCITIONALLY, IN 1989, A VACUUM
PROCESS WAS INSTITUTED TO IMPROVE THE POTTING FILL.

CAR AD7S72 - PROTOTVPE UNIT OF THE P/N 5908321 FAILED DUE TQ A BROKEM
COTL WIRE RESULTING IM A OEVELOPMENT TEST APU EXPERIENCING ERRATIC
SPEED VARIATIONS. FATLURE ANALYSIS INOICATED DAMAGED COIL WIRES MOST
PROBABLY DCCURRED DURING MANUFACTURING, CORRECTIVE ACTION IN WORK.

w (E) OPERATIONAL USE: ' '
LOSS OF ONE APU MAY RESULT [N SWITCHING TO WIGH SPEED AND INRIBLT ON

OTHER TWO APUS; DEPENDING ON MISSION PHASE,

P T )
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FAILURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL FAILLRE MODE o
NUNBER: 04-2-MPU-IN-11
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RELIABILITY ENGINEERING: D. R. ATAPATTY
DESIGH ENGINEERING 0. J. ZWICK
QUALITY ENGINEERING W. R. HIGGINS
WASA RELIASILITY

NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE

e A% Sk Ak b

gd-2 - led



