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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICGAL HARDCWARE
KUMBER: 06-1C-0111-X

SUEBSYSTEM NAME: ARS - ARPCS

REVISION: 4 08/26/90

PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER

LRU . N2/OZ CONTROL PANEL MEC250-0002-1001
CARLETON TECHNOLOGIES 2720-0001

 sAy . VALVE, SOLENOID, OXYGEN 3722-0001-9
PART DATA

QUANTITY OF LIKE ITEMS: 2

ONE PER LOOP

T™WO PER SLURSYSTEM

FUNCTION:

SOLENOID VALVE DXYGEN SYSTEM SELECTOR (1.18)

PROVIDES VALVING FOR THE TRANSFER QR ISOLATION OF AUXILIARY OXYGEN TC
EITHER SYSTEM ONE OR SYSTEM TWO OXYGEN LOOPS, AND THE FLOW OF OXYGEN
FROM PRSD CRYQ SYSTEM TO THE LAUNCHENTRY SUITS (LES) AND AIRLOCK
SYSTEMS. BOTH VALVES MUST REMAIN OPEN TO PROVIDE SUEFICIENT OXYGEN
FLOW FOR LES USE. PROVIDES FOR CROSS TRANSFER OF PASD OXYGEN TQ EITHER
OF THE ARPCS OXYCEN LOOPS. THE TRANSEER OF AUXILIARY OXYGEN IS
APPLICABLE ONLY WHEN THE AUXILIARY OXYGEN TANK iS INSTALLED. THE LISTED
FAILURE EFFECTS ARE FOR THE CASE WHEN THE AUX 02 TANK IS NOT INSTALLED.
THE FAILURE EFFECTS FOR THE CASE OF THE TANK BEING INSTALLED WILL BE
ADDRESSED IN THE MISSION KIT FMEA ON A MISSION BY MISSION BASIS.
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REVISTONS 2 01/05,/90
SUBSYSTEM: ARS - ARPCS

LAU :N2/02 COWTROL PAMEL CRITICALITY GF THIS
ITEM NAME: JALVE, SULINOID, 2¥Yacd FAILURE MCOE::. 1
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FAILURE MODE:
INABILITY 70 OPEN, RESTRICTED FL3W
AUX 02 TANK NOT INSTALLED '

MISSION PHASE:

PL PRELAUNCH

L0 LIFT-0FF

ga ON-ORBIT

oQ DE-QRBLY

LS LANDING SAFING

VEJICLE /PAYLOAD/KIT EFFECTIVITY: 122 CILUMETA
S OLECOYERY
¢ lod ATLANTIS
HE VIS SYOEAYCYR

CAUSE:
MECHANIZAL SHOCK, VIZRATION, CGRACSIAN, CONTAMINATION, £iffTRICA|
FATLURE, PHYSICAL GIN0ING/AJAMMIMG :

CRITICALITY 1/l DURING EINTACT ARCRT ONLY? 4Q
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REDUNDARCY SCREEN A) M/2

B) N/A
C} H/A
PASS/FALL RATIONALE:
A)
B}
C)
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(A) SUBSYSTEM:
JEJUCED SYSTEM OPERATIOMAL OPTIONS. LSS OF CROSS-TiT CAPABILITY
JETWEEN CRYD SUPPLY LINES,
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AR IS PRECIPITATIOM HAROENED CORROSIGH FSSISTANT STEEL WHICH EAS A
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(B} INTERFACING SUBSYSTEM(S):
L£SS OF TME 02 SOLRCE T 3I3L7CK AND LES.

(€} MISSION:
POSSIBLE EARLY MISSTON TERMINATICN 25 ONLY ONE OXYGEN SOURCE REMAINS
FOR CABIN, AIRLOCK AND LES REQUIREMENTS.

(D) CREW, VEHICLE, AND ELEMENT(S):

ONE VALVE FAILED CLOSED RESULTS iN INSUFFICIINT IXYIEN FLOW TO LSS
SYSTEM. LOSS OF THIS EMERGENMCY SYSTEM a7 RESULT IN LSS OF CREH/
YERICLE,

(E} FUNCTIONAL CRITICALITY EFFECTS:
NCHE
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(A) DESIGN:

YALVE BODY IS MADE OF 5061-T551 ALUMINGM 2LLJv 2NODIZSO FOR 30RRCSIIH
RESISTANCE. FITTINGS ARE MADE OF 17-4 34 SZWQITIGN A CAES 3ND 315 2ES
CONDITTON A, TYPE 316 IS A STANDARD GRAJE STATHLESS STEEL WHICH OFFERS
THE BEST CORROSION RESISTANCE OF THE STINDARD AUSTENITIC SRADZS. 17-4

HIGH STRENGTH T WELGAT ATIA. 37TATIC IZALS 33f MADE OF $7_ASTIC 575
SILICONE RUBBER. 35ILASTIC. 473 STLICONE >UB3ER HAS Sa00 RESISTANCE 70
ENVIRONMENTAL EXPOSURE, FLIXING AND F27IZUE.  ©7 ALSO HAS LW
FLAMMABILITY AMD QUTGASSTHG. A MICKEL 3ZLL0WS [S UTILIZED a5 2 OYNAMIC
SEAL WHICH CONSIDERABLY RZDUCES FRICTION, STICHING, AMD WEAR. THE [M.cT
AMD QUTLET PORTS ARE FILTZR PROTECTED Wi~ 22 MICAON ABSOLUTE FILTERS.
GUIDE RINGS ARE MADE OF TEFLOM; METAL-TO-METIL CONTACT WITH RESULTANT
CONTAMINANT PROUBLEMS IS ELIMINATED.

{BY TEST:

ACCEPTANCE TEST - ATP DN VALVE INCLUDES 7200F TEST AT L&75 PS:G (1.3
TTMES MAXIMUM GRERATIMG PRESSURE). EXTSPNAL LEAK TESTED FOR 0.2 SCCM
MAX LEAKAGE AT 1280 PSIG. INTERNAL LEAK TEITED FOR L,0 SCCM MAX
LEAKAGE AT 9GG PSIG FOR 4 MINIMUM GF 2 MIMUTES, ATP ON N2/02 CONTROL
PANEL AS AN ASSEMBLY INCLUQES EXAMINATIZN OF JR0DUCT, RADIOGRAPHIC
(NSPECTION, PROOF PRESSURE AT 1870 +/- 20 3SiG, AND EXTERMAL LEAKAGE
TEST (OECAY TEST USTNG GN2) AT 900 +/- 15 230G WITH NITRQGEN SYSTEM AT
A LCWER PRESSURE - ENTIRE PANEL LIAKAGE 13 _IMITED T 11.0 SCCM MAX,
FLOW TEST AT AN INLET PRESSURE OF 200-272 23{% aND & FLCW OF 75 LB/HR.

QUALIFECATION TESY - LIFT CYCLE TESTTHG “HE JALYE WAS SUEJEETED 0 &jd
OPEN/CLOSE CYCLES AT 900 PSIG, PRECEDING AND FOLLOWING WHICH INTERMAL
LEAKAGE TESTING WAS CONDUCTED. COMPANENT U35~ PRESSURE [5 2500 PSIG

NaE=-1C - 24
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(2 TIMES MAXIMUM OPERATING PRESSLRE), SUBSECTED T3 THE FELLONTNG &S
PART CF THE N2/02 SONTROL FENE:, R2MGOM YT3RATION SPES=20m - 20 75 129
HI (NCREASING AT 6 CB,CCTAVE T2 0,03 3v=2/HI AT 150 HZ. CONSTANT aT
0.03 G¥=2/HI FACM 130 TQ 1200 WZ, DECREASING AT 6 2B/CCTAVE T3ew 1500
T0 20CC HZ FCR 48 MINUTES PER AXIS FoR THREE ORTHCGGNAL SKES. GESIAN
SHOCK - 2CG TERMINAL SAWTQOTH PULSE OF il MS QURATIGN (N FacH DIRESTION
OF THREE ORTHOGOMAL AXES. ATP T YERLFY [ZAKAGE IS PEAFSRME] AFT:I2
SHECK AND WIBRATION TESTING.

GMRSD - 1.19 WALVES ARE VERIFIED QPEN [N 22 CHECK YALYE SIAKAGE
CHECX BEFORE THE FIRST EFLIGHT OF EACH 23BITIR AND AT LATERYALS
OF FIVE FLIGHTS.

(C) INSPECTION:
RECEZVING [NSPECTTON

RAW MATERIAL YERIFIZD 3Y [NSPECTICN F3R MATERIAL AND PROCISS
CERTIFICATION.

CONTAMINATIGON CONTRAOL
CLEANLIMESS LEYEL ZOOA PER MARLIC-IGL VEAIFIED 3Y THSPESTICN.

ASSEMALY / TNSTALLATION
TCRCUES YERIFIZD AMD SPRING FORCIS YERIFTIn 2v [ISPECTION,  TIG 4ELD

SCAESULE.  DIMENSIONAL CHEZXS SEaFcames 3y SMEPEITION, MIFS SOR
CONCINTRICITY AN PERPENCICULARITY. 0% [isual SHEPECTIIN IN O ZEAL ATMG
YERTFIED,

NONOESTRUCTIVE E4ALJATION
INSPECTION OF WELDS BY 20X YISUAL EXAM, X-RAY AND PEMETRANT,

CRITICAL FACCESSES

PARTS PASSTVATION, ANQDIZTMG AND HEAT TREATMENT VERIFIED, SOLDER
CUNNECTIOMS WERIFIED BY [NSPECTION [N ACCORDANCE WITH SPELIFTCATION
NHB5300.4(34), PATTING YISUALLYT INSPECTER gy [INSFECTION. APPLICATION
CF LUBRICANT ON SEAL RING YERTFTED BY INSPECTIGN. £LECTRO DEPOSITED
MICKEL APPLICATION YER[FIEN BY TNSPECTICN.

TESTING
ATP “ERIFIED BY INSPECTION,

HAMDLING/PACKAGTHG
HANODLING, PACKAGING, STORAGE AND SHI®2ING RRCCEOURES ARE VERIFIED.

(D) FAILURE HISTORY:
NO FAILURE H[STCRY.

(E) OPERATIOMAL USE:
18s.
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RELIABILITY ENGINEZRING: D. R. RISING mEA ,f,:}g/m.,
DESIGN ENGIMEERING K. KELLY M:P TP AL
GUALITY ENGINEERING Mo SAVALA I i

NASA RELIABILITY L
NASA SUBSYSTEM MANAGEDR :
NASA QUALITY ASSLRANCE : :
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