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FAILURE MODES EFFECTS AMALYSIS (FMEA) - CIL HARDWARE
NUMBER: 04-2-FHRVD1 -X

SUBSYSTEM NAME: AUXILIARY FOWER UNIT (APLU)

REVISION: 3 0172891
PART DATA
PAFRT NAME PAAT NUMBER
VENDQR NAME YENDODR NUMBER
LAU CAURILIARY POWER UNIT (AP MC201-0001-023
SUNDSTRAND T2O8GTRN7 54040
LRL CAURILIARY POWER UNIT (AP MS201-0001-03%%
SUNDETRAND TZBEETHX 7549454
LRU AUXILIARY POWER UNIT (AP MC204-0001-04202%
SUNDESTRAND 742211
SRU I VALVE, FILTER EYPASE RELIEF T2E025
SUNDSTRAND SAME

EXTENDED DESCRIPTIOMN OF PART UMDER ANALYSIS:
LUBE OIL FILTER BYPASS RELIEF VALVE.

REFERENCE DESIGNATORS:

QUANTITY OF LIKE ITEMS: 2
ONE PER APU

FUNCTION:
TO PROVIDE A BYFPASS AROUND LUBE OIL FILTER M CASE OF FILTER PLUGGING (REF
FMEA 04-2-FL13-11).
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FAILURE MODES EFFECTS ANALYSIS FMEA — CIL FAILURE MODE
NUMBER: 04-2-FBRVO01-01

REVISION#: 04 0&/01/96
SUBSYSTEM NAME: AUXILIARY POWER UNIT [APU)
LR AUXILIARY FOWER UNIT (APU) CRITICALITY GF THIS
ITEM NAME: VALVE, FILTER BYPASS RELIEF FAILURE MODE: 1R3

FAILURE MODE;
FAILS CLOSED {FAILS TO RELIEVE).

MISSION FPHRASE: PL PAE-LAUNCH
LO LIFT-GFF
OO ON-ORBIT
Lo DE-ORBRIT
LS LANDING/SAFING

VEHICLE/PAYLGADMIT EFFECTIVITY: 102 COLUMBILA
103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CAUSE:
CONTAMINATION, CORROSION, PHYSICAL BINDING

CRITICALITY 1/ DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN  A) FAIL
B) VA
C) PASS

PASS/FAIL RATIONALE:
A)

VALVE IS INTERNAL TO THE GEARBOX AND CANNOT BE VERIFIED OPERATIONAL
WITHOUT APU DISASSEMBLY,

B}

RELIEF YALVE IS 2-FAULT TOLERANT AND 2 REMAINING PATHS ARE VERIFIABLE IN
FLIGHT. PERFORMANCE OF LUBE OIL FILTER IS VERIFIABLE IN FLIGHT. PERFORMANCE
CF REMAINING APUS |S VERIFIABLE IN FLIGHT.

C)

- FAILURE EFFECTS -
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FAILURE MODES EFFECTS ANALYSIS {(FMEA) — CIL FAILURE MODE
NUMBER: 04-2-FBRV01-01 i\

NO EFFECT, FILTER MUST ALS0 PLUG, THEN LOSS OF APU BEARING LUBRICATION.

{B] INTERFACING SUBSYSTEM(S):
NO EFFECT UNTIL SECOND FAILURE, THEN LOSS OF SHAFT POWER TC ONE HYDRAULIC

PUMP.

{C) MESSION:
NONE

(D} CREW, VEHICLE. AND ELEMENT(SY.
NONE

{E) FUNCTIONAL SRITICALITY EFFECTS:
POSSIBLE LOSS OF CREW/YEHRICLE IF FILTER PLUGS, RELIEF VALVE FAILS CLOSED, AND

SECOND AP 1S LOST.

DISPOSITION RATIONALE-

(A) DESIGN:
DESIGN S A SIMPLE SPRING LOADED HARD SEAT RELIEF VALVE INSTALLED IN PARALLEL
WITH THE LUBE OIL FILTER.

HELIEF VALVE PROTECTS THE WATER BOILER AGAINST OVERPRESSURIZATION FRCOM
THE POSITIVE DISPLACEMENT LUBE QIL PUMP AND PROVIDES A POSITIVE OIL FLOW TO
THE BEARINGS, IN GASE OF FILTER PLUGGING. VALVE IS FULL OPEMN AT
APPROXIMATELY 70 P3| DELTA AT UP TO 4.2 GPM FLOW.

{B) TEST:
ACCEPTANCE TESTED FOR FUNCTIONAL OPERATION, GAPACITY AND LEAKAGE PER

SUNDSTRAMND TS26786.

OMRSD: NONE. AS THE LUBE OIL FILTER BYPASS RELIEF VALVE IS INTERNAL TO THE
APU GEARBOX, DIRECT OMASD TESTING WOULD REQUIRE DISASSEMBLY OF THE APU
GEARBOX WHICH IS ILLOGICAL AND INVASIVE.

(C) INSPECTIGN:
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMEER: 04-2-FERVO1- 01

RECEIVING INSPECTION
MATERIALS AND PROCESSES CERTIFICATIONS ARE VERIFIED BY INSPECTION.

CONTAMINATION CONTROL
CLEANLIMESS TO DRAWING RECUIREMENTS 1S VERIFIED BY INSPECTION, CORROSION
FROTECTION SEQUIREMENTS ARE VERIFIED BY INSPECTION. PASSIVATION OF HOUSING

AND PLUG I3 VERIFIED BY INSPFECTION.

ASSEMBLY/INSTALLATION

DIMENSIONS AND SURFAGE FINISHES ARE VERIFIED BY INSPEGTION. MANUFACTURING,
ASSEMBELY, AND INSTALLATION PROVISIONS ARE VERIFIED BY INSPECTION. SPRING
DATA IS VERIFIED BY INSPECTION. THREADS ARE VERIFIED BY INSPECTION. O-AING IS
VERIFIED BY INSPECTION,

NOMNDESTRUCTIVE EVALUATION
MAGNETIC PARTICLE INSPECTION OF HOUSING, FISTON, AND PLUG IS VERIFIED BY

INSPECTION.

CRITICAL PROCESSES ' -
HEAT TREATING OF SPRING, HOUSING, FISTON, AND PLUG PER SPECIFICATION
REQUIREMENTS IS VERIFIED BY INSPECTION.

TESTING
TEST EQUIPMENT AND TOOL CALIBRATION ARE YERIFIED BY INSPECTION. ATPIS
WITNESSED AND VERIFIED BY INSPECTION.

HANDLING/PACKAGING
HANDLING, PACKAGING, STORAGE, AND SHIFFING PROCEDURES ARE VERIFIED BY
INSPECTION. .

(D} FAILURE HISTORY:

NOME
{E) OPERATIONAL USE:
NONE
- APPROVALS -
EDITCRIALLY APPRQVED ;R
EDITORIALLY APPROVED 1J3C

TECHNICAL AFPROVAL 1 VIA JSC



