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FAILURE MODES EFFECTS ANALYSIS {(FMEA) = CIL HARDWARE
NUMBER: 04-1A-0104 -X

SUB3YSTEM NAME: ELECTRICAL POWER {FCF}

REVISION: O 04407188
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU : PORT OXYGEN PURSE ASSEMBLY VO70-454720-003

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:!
PORT OXYGEN PURGE ASSEMBLY .

REFERENCE DESIGNATORS:  40V45VP082

QUANTITY OF LIKE ITEMS; 1
ONE

FUNCTTION:
VENTS OXYGEN FROM THREE FUEL CELLS DURING PURGE OPERATIONS AND

PROVIDES PATH FOR 02 REGULATOR RELIEF VENTING,
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FAILURE MODES EFFECTS ANALYSIS FMEA — CiL FAILURE MODE
NUMBER: 04-1A-0104-M

REVISION#: 1 0327/06 |

SUBSYSTEM NAME: ELECTRICAL POWER GENERATION: FUEL CELL
CRITICALITY DF THIS

LRU: PORT OXYGEN FURGE ASSEMBLY
ITEM NAME: PQRT OXYGEN PURGE ASSEMBLY FAILURE MODE: 1RZ

FAILURE MQDE: :
PLUGGED. FAILS TO VENT OXYGEN DURING FURGE OPERATION OR REGULATOR '

VENTING DUE TO CONTAMINATION AND/OR BY FREEZING CLOSED

MISSION PHASE: PL PRE-LAUNCH
Lo LIFT-OFF

00 GN-ORBIT
Do DE-ORBIT
LS LAMDING/SAFING

VEHICLE/PAYLOAD/MIT EFFECTIVITY: 102 COoLUMBIA
: 103 DISCGVERY

104  ATLANTIS
105 ENDEAVOUR i

CAUSE:
CONTAMINATION, LINE HEATER FAILURE {REF. FMEA 04-1A-01 42}

CRITICALITY 1M DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN A) PASS

B) NiA
C) PASS
PASS/FAIL RATIONALE;
A)
B)

PASSED FOR FURGE OPERATION AND IS N/A FOR REGULATOR RELIEF FUNCTION WHICH
1S STANDEY REDUNDANCY.

c}

= FAILURE EFFECTS -
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FAILURE MODES EFFECTS ANALYSIS [FMEA} — GIL FAILURE MODE
NUMBER: 04-1A.0104- 01 .

(A) SUBSYSTEM:
SUBSYSTEM DEGRADATION - POWER OUTPUT FROM ALL FUEL CELL POWER FLANTS

YWOULD BE DEGRADED AND EVENTUALLY UNUSABLE, INABILITY OF 02 PRESSURE
REGULATOR TO RELIEVE PRESSURE IF REQUIRED., EXTERNAL LEAKAGE QF FUEL CELL

MAY RESULT (REF. FMEA, 04-TAD101-4).

(B} INTERFACING SUBSYSTEM(S):
DEGRABATION QF INTERFAGCE FUNCTION - POWER AVAILABLE TO QTHER SYSTEMS

WOULD DECREASE,

(C) MISSION;
ABORT DECISION,

{D) CREW, VEHICLE, AND ELEMENT(S):
NO EFFECT - SUFFICIENT TIME FOR ABORT IF REQUIRED. CREW ACTION (S REQUIRED

TO SHUTDOWN FUEL CELL IF PRESSURE REGULATOR FAILURE QCCURS REQUIRING
RELIEVING CAPABILITY. FUEL CELL OVERPRESSURIZATION COULD RESULT IN

CATASTROPHIC FAILURE.

(E} FUNCTIONAL CRITICALITY EFFECTS:

~DISPOSITION RATIONALE-

{A) DESIGN:
REGUNDANT OXYGEN LINE MEATER ELEMENTS EXTEND TO OXYGEN PURGE FORT. THE
PURGE PORT IS FABRICATED FROM INCONEL 718 WITH A MINIMUM INTERNAL DIAMETER

QOF 0.145 iINCHES MINIMIZING POTENTIAL FOR BLOCKAGE BY CONTAMINATION.

(B) TEST:
VACUUM GHAMBER TESTS HAVE VERIFIED THERMAL DESICGN.

OV-102 DEVELOPMENT FLIGHT TEST PEREORMED FOR ADDITIONAL THERMAL DESIGN
VERIFICATION. FLOW-THROUGH TEST PER MLO720-4501 IS VERIFIED AFTER

INSTALLATION.

OMRSD: PRELAUNCH GROUND OFERATIONS VERIFY CONTINUOUS FLOW THROUGH
CAPABILITY, PURGING ABILITY IS VERIFIED DURING PRELAUNCH FUEL CELL 5TART AND
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — Cll. FAILURE MODE
NUMBER: 04-1A-0104- 01

FUEL CELL PERFORMANCE ON DC BUS OPERATIONS. FUEL CELL PURGE HEATERS ARE
YERIFIED EACH MISSION CYCLE.

{C) INSPECTION:

RECEIVING INSPECTICN
HARDWARE IS INSPECTED IN ACCORDANGE WITH QUALITY PLANNING REQUIREMENTS

DOCUMENT {GPR;) WHICH HAS BEEN APPROVED BY NASA MATERIAL USED IS VERIFIED
BY INSPECTION ON PURGCHASE ORDER FROM SPACE DIVISION CONTROLLED DRAWINGS.

CONTAMINATION CONTROL
CLEANED T¢ LEVEL 200A OF THE CLEANLINESS SPEGIFICATION. CLEANLINESS IS

MAINTAINED DURING ASSEMBELY AND VERIFIED BY INSPECTION ON MANUFACTURING
ORDERS.

ASSEMBLYINSTALLATION
PART IS ASSEMBLED IN A CONTROLLED ENVIRGNMENT AREA. PROTECTION OF

CONNECTOR SEALING SURFACES (8 RMS FINISH) IS MAINTAINED DURING MACHINING

OPERATIONS. MACHINE TOLERANCES ARE PER DRAWING AND MACGHINING
SPECIFICATIONS AND ARE VERIFIED BY INSRECTION. CORROSION PROTECTION IS PER

DRAWING AND APPLICABLE SPECIFICATIONS AND IS YERIFIED BY INSPECTION,

NONOESTRUCTIVE EVALUATION
FENETRANT INSPECTION IS REQUIRED,

CRITICAL PROCESSES
ALL CRITICAL PROCESSES AND CERTIFICATIONS ARE MONITORED AND VERIFIED BY

INSPECTION. CRITICAL PROCESSES ARE MACHINING AND CORROSION PROTECTION.

TESTING
ALL PARTS OF THE ATP ARE MONITORED AND VERIFIED 5Y QC. PREFLIGHT FUNCTIONAL

TEST IS MONITORED TO VERIFY THAT FLOW RATE DURING PURGE OPERATION IS WITHIN
SPECIFIED LIMITS,

(D) FAILURE HISTORY:
CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES, AND

OTHER FAILURES EXFPERIENCED DURING GROUND PROCESSING ACTMITY CAN BE
FOUND IN THE PRACA DATA BASE.

THERE HAVE BEEN NO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
FAILURES ASSOCIATED WITH THIS FAILURE MOOE,

(E}) DPERATIONAL LISE:
CREW CAN MANUALLY TURN ON PURGE HEATERS TO ELIMINATE POSSIBLE ICE

BLOCKAGE. POWER DOWN FROCEDURES MAY BE EMPLOYED TO REDUCE
REQUIREMENT FOR FURGING IF NECESSARY.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL, FAILURE MODE
NUMBER: 04-1A-0104- 07

« APPROVALS .
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