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FAILURE MODES EFFECTS ANALYSIS (FMEA} — CRITICAL HARDWARE
NUMBER: 06-1C+3120-X

SUBSYSTEM NAME: ARS - ARPCS

AEVISION: 4 -08/26/93

FART HAME PART NUMBER

VYENDOR NAME YENDOR NUMEBER
LRU ;. EMERGENCY O2:CONTROL PANEL MC250-0002-0120

CARLETON TECHNOLOGIES 2735-0001 y

e
SAU : VALVE; RELIEF & REG, EM G2 14-00-58-15" 1%
PART DATA

GUANTITY GF LIKE ITEM5: 2
ONE PER FLOW PATH
TWC PER PANEL

FUNCTION:
SHUTGFF VALVE - EMERGENCY O2 PANEL REG INLET

PROVIDES MANUAL FLOW CONTROL (ON-OFF) AT THE INLET OF THE EMERGENCY

OXYGEN CONTROL REGULATOR. THIS VALYE IS INTEGARAL TQ THE
REGULATOR/RELIEF VALVE.
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SUBSYSTEM: ARS - ARPIS i
LRU :EMERGZMCY 02 CIHTIOL #aMEl CRITICALITY OF THIS

ITEM MAME: VWALYE, RELIZF % REG, M 02 FALLURE MODE; !/l
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FAILURE MODE:
GROSS EXTERNAL LEAKAGE (UPSTREAM OF POPPET AS WORST CASE)

MI3SION PHASE:

PL PRELAUNCH

ta LIFT-0OFF

ad ON-ORBIT

00 OE-ORBIT

LS LANDING 3AFING

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 142  COLUMBIA
: 103 OISCOVERY
7 104 ATLANTIS
: 108 ENGEAYQUR

CAUSE:
MECHAN[CAL SHOCK, WIBRATION, TINTAMINATION, CORROSION, MATERIAL DEFZCT,
SEAL MATERIAL DEGRADATICM

CRITICALITY 1/1 DURING INTACT ABORT OHLY? NC
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REDUNDANCY SCREEM A) M/A

N/A
H/A
PASS/FAIL RATTONALE:
A}
B)
£)
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- FAILURE EFFECTS -
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{A} SUBSYSTEM:
UNCONTROLLED 62 FLOW INTG CABIN.

(B) INTERFACING SUBSYSTEM{S):

POSSIBLE HIGA PPOZ UNTIL CORRECTING ACTION (C/A} TAKES EFFECT.
ROSSTHLE FLAMMABILITY LIMIT YIOLATIONM.
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(C) MISSION: )
ABORT DECISICGN - _ES/ATRLICK SUPPORT HAS BEEN LOST IF Lgak I3
SIGNIFECANT. CABIN 02 MAKE-LP CAPABILITY [§ SVILL AVAILABLE.

(D) CREW, VEHICLE, AND ELEMENT(S):
8R0SS EXTEANAL LEAKAGE RESULTS IN {NADEQUATE 02 SUPPLY TQ LES STATIONS.
THE LOSS OF LES SUPPORT CAPARILITY MAY RESULT IN LOSS OF CREW [F LEAK
RATE PROMIBITS LES SYSTEM PRESSURIZATION AND LES ARE REQUIRED, NOTE -
IN AN 8.0 PSIA HOLE (N CABIN CONTINGENCY MDOE, AN EXTERNAL LEAK
ALLCWING FLOW INTO THE CABIN MAY NOT BE CATASTROPHIC SINCE THERE IS A
POSSIHILITY OF SAFELY BREATHING THE CABIN AIR, INTO WHICH THE 32 IS
LEAKING, BY RAISING LES VISORS. THE WORST CASE FAILURE WOULG 3E IN THE
CASE OF A CONTAMINATED CABIN ATMOSPHERE, WHEN LEAKAGE PREVENTS ADEQUATE
FLOW TO LES STATIONS AND CABIN AIR MAY NOT BE SAFE FOR BREATHING.

ggaEFUHETIﬂHHL CRITICALITY EFFECTS:
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{A) DESIGM:

YALYE BODY [S MADE OF 6061-TH LLMINUM AMODIZED QR CQRROSION
RESISTANCE. POSITIVE 9PEN/CLOSED CPERATION. BELLEYILLE SPRING LOADED
TOGGLE DETENT ASSURES FULL OPEM OR CLOSEJ VALYE 20STTION. [MLET/OUTLET
PORTS ARE FILTER PROTECTED TD 25 MICRONS. POPPET IS PRESSURE
COMPEMSATED THROUGHR THE USE CF SILASTIC 575 SILICOWE RUBBER DYNAMIC
SEALS AT EaCH EnD OF THE POPPET. SILASTIC &75 SILICOCNE RUBBER HAS GOCD
RESISTVANCE TO ENVIRONMENTAL EXPOSLRE, FLEXING AND FATIGUE. (T ALSO

HAS LOW FLAMMABILITY AND JUTGA3SING. THE QZONE ESISTANCE OF SILICOME
RUBBER IS EXCELLENT. THE 17-7 PH COLD DRAWN TO COMGITION C CRES POPPET
WORKS AGAINST THE VESPEL-SP-1 SEAT WHICH IS UTILIZED FOR OXYGEM
CCMPATIBILITY ANQ LEAK-FREE OPERATICN. L[7-4 PH IS PRECIPITATION
HARDEMED CORRQSION RESISTANT STEEL WHICH HAS A HIGH STRERGTH TQ WEIGHT
RATIO. THE MOST PROBABLE LEAK {TWO CUT Q-RINGS WMORST CASE) (S
ESTIMATED AT 100 SCCM (0.0175 LB/HR}.

{B) TEST:
ACCERTANCE TEST - PROOF PRESSURE 1BBS PSIG, LEAK TESTED FOR 1.0 SCCM
MAX LEAKAGE AT 900 PSIG.

QUALIFICATION TEST - LIFE CYCLE TESTING - 10QQ CYCLES AT 275 PSIG.
BURST PRESSURE IS 2500 PSIG. SUBJECTED TQ THE FOLLOWING AS PART OF

THE EMERGENCY OZ CONTROL PANEL. OJESIGN SHOCK - 20G TERMINAL 3AWTOOTH
PULSE OF L1 M5 DURATION N EACH QIRECTION OF THREE QRTHOGONWAL AXES.
RANDOM YIBRATION SPECTRUM ENVELOPE - 20 T 150 HI [NCREASING AT 6
0B/DCTAYE TO 0.03 G**2/HZ AT 150 HZ. CONSTANT AT 0.03 G**2/HZ FROM 150
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TO 1000 HZ, DECREASING AT & DB/QCTAVE FROM 1000 TQ 2000 HZ FOR 48
MINUTES PER AXIS FOR THREE ORTHOGONAL AXES. ATP TO VERIFY LEAKAGE IS
PERFORMED AFTER SHOCK AND VIERATION TESTING.

IN-VEHICLE TESTING - AFTER INSTALLATION THE EMERGENCY EREATHING SYSTEM
i3 OVERPRESSURE (1070 - 1258 PSIG) TESTED, LES VALVE AND Q0 INTERNAL
LEAK TEST 15 PERFORMED AT 900 PSIG, WHICH WOULD DETECT REGULATOR INLET
VALVE EXTERNAL LEAKAGE.

OMRSD - 900, 100 PSI (2 EMERBENCY BREATHING SYSTEM 1 & 2 LEAK CHECK IS
PERFOPMED PRIOR TQ FIRST REFLIGHT OF EACH QRSITER AND EVERY FIVE FLIGHTS
AT 900-850 PSIG, 70 SCCM MAX iFAKAGE. INFLIGHT CHECKOUT DERING EACH
MISSION VERIFIES HO GROSS EXTERNAL LEAKAGE, i

{6, InsPecTIoN:

1VING INSPECTION .
RAW MATERIAL VERIFIED BY INSPECTION AT SUPPLIER.

CONTAMIRATION CONTROL

CLEANLINESS LEVEL 200A PER MAGLI0-30L AND 10Q ML RINSE TESTS VERIFIZD
BY INSPECTION.

ASSEMBLY/INSTALLATION
TORQUES VERIFIED BY INSPECTION. SPRING FGRCES YERIFIED BY INSPECTEON.
DIMENSIONAL CHECKS PERFORMED BY INSPECTION, MIFS FOR CORCENTRICTTY Ang~
EEE;EE?ICULARITT. 10X VISUAL INSPECTION ON SEAL RING VERIFLED BY

0N, .

CREITICAL PROCESSES

INLET FILTER WELD 3 VERIFIED BY INSPECTION. PARTS PASSIVATION AND
ANODEZYNG VERIFIED BY INSPECTION. HEAT TREATMEHT VERIFIZD BY
INSPECTION. SOLNER COMMECTIONS VERIFIED 8Y INSPECTION TO BE PER
NHEBS300.4(3A}, POTTING VISUALLY VERIFIED 8Y INSPECTION. APPLICATION
OF LUBRICANT DR SEAL RING VERIFIED 8Y TECHNICLAN,

NGNDESTRUCTIVE EVALUATION

LEAK TEST IS VERIFIED BY INSPECTION.
TESTING

ATP VERIFIED BY INSPECTION. BUBBLE PGINT AND DELTA © TEST OF IHLET
FILTER VERIFIED BY INSPECTION,

HANDLING/PACKASING
HAMDLING, PACKAGING, STORAGE AND SHIPPIMG PROCEDURES ARE VERTFIed.

(D) FAILURE HISTORY:
0 FAILURE HISTORY APPLICABLE TO EXTERMAL LEAKAGE FATLURE MODE. THE
SHUTOFF VALVE HAS SUCCESSFULLY BEEN USED THROUGH THE SHUTTLE PROGRAN
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CONSIDERING THIS FAILURE MCDE.

(E) DPERATIONAL USE:
1. CAEW ACTION
PLAFORM LEAK ISOLATICH AND HIGH 02 CINCENTRATION TRCUBLISHOOTING.

2, TRATNTING
STANDARD ECLSS TRAIMIMG COVERS THE GEMERIC HIGH (2 CDHEENTRATICH_

EFFECT CF THE FAILURE.

OPERATIOMAL CONSTIDERATICH

RZQUIRES PES 02 SYSTEM ISOLATION [MORMALLY CROSS-TIED).

PRECLUDES USE OF LES UMLESS LEAK IS5 SMALL ENQUGH TO PERMIT
SIMULTAMECUS LES USE PLUS Q2 LEAKAGE TD CREIN,

REFERENCE LOSS/FAILURE FLIGHT RULES.

REAL TIME QAT2 SYSTEM ALLOWS FOR GROUND MONITORING.

. ®IGH 02 COMCENTRATICM EN THE CABIN REQUIRES FATLURE OR LES USAGE.
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- APPROVALS -

RTLIABILITY ENGINECRING: 0. R. RISING YL :

JES[GN ENGINEZRING K. KELLY ff s Ao Poi _Ldo SERLTEL D

QUALITY ENGINEERING 1 M, SawvALd  jpd @ 7L & PR

NASA RELIABILITY : TD 0/
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