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SUBSYSTEM NAME: 8RS - ARPCS
REVISION = 2 02/07/90
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PART HAME RART NUMBER

VENDOR NAME YENDOR NUMBER
LRU : VALVE, 02 SUPPLY - MC250-0004-5008

CARLETON TECHMOLOGIES 1-4-00-51-27
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QUANTITY OF LIKE ITEMS: 1

FUNCTION:
SHUTOFF VALVE, OIRECT OXYGEN -

PROVIDES OM-OFF CONTROL OF 900 PSI OXYGEN TO DIRECT G2 RESTRICTOR.

USED DURING 2.0 PSI CONTINGENCY OPERATIONS TO MAINTAIN AN 02/M2 MIXTURE
WHILE 8 PS[ REGULATOR FLOWS NZ.

ME=1r = 227
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.-‘" ™ SHUTTLE CRITICAL ITEMS LIST - ORBITER  NUMBER: 06-1C3-1512-0t
i ' REVISIONF 2 02/07/90
SUBSYSTEM: AR% - ARPCE
LRU :vWALYE, 02 SUPRLY CRITICALITY OF THIS
ITEM MAME: VALYE, 02 SUPPLY FAILUEﬁ MOoDE: A2
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m FAILIRE MODE:
INABILITY TO OPEN, RESTRICTED FLOW

MISSION PHASE:

PL PRELAUNCH

Lo LIFT-0FF

Qd UN-OREIT

00 PE-ORBIT

Ls LANDING SAFING

m YEHLCLE/PAYLOAD/RIT EFFECTIVITY: 102  COLUMEIA
¢ 103 OLSCOYVERY
= 104  ATLANTIS
: 105  ENDEAVOUR

CAUSE:
MEZHANICAL SHGCX, YIBRATICN, CORROSICN, COHTAM{NATION, PHYSICAL
BINDING/JAMMING

. CRITICALITY 1/1 DURING INTACT ABORT OQHLY? NC
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REDUMDANCY SCREEM A) PASS

8) N/A
C} PASS
P?SSIFAIL RATIONALE:
A
B} .=
SCREEN B [S N/A BECAUSE SHUTOFF VALVE L[S IN STANDBY UNTIL REQUIRED.
L)
U RAILMRE eeFECTS -
(A} SUBSYSTEM:

LOSS OF ABIL:TY TOQ FLOW 10 LB/HR INTO CABIN.

(B} INTERFACING SUBSYSTEM(S):
JECREASED PERCENTAGE OF OXYGEN [M CABIN AIR MIATURE OURING 8.0 PSIA
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CONTINGENCY,

{C) MISSION:
NO EFFECT - ABQRT ALREADY IN PROGRESS.

{D) CREW, VEHICLE, AND ELEMENT{3}:
NI EFFECT.

{E) FUNCTIONAL LRITICALITY EFFECTS:

SECOND ASSOCIATED FAILURE, 1N LES 02 SUPPLY. WHICH REQUIRES A
CREHHEEEER TQ BREATHE CABIN AIR, RESULTS IM LOSS OF CREW AND PC33IBLY
VEHICLE.

- DISPOSITION RATIONWALE -

[ —— PP PR Y

A) DESIGN:

&AEUE BOOY IS MADE OF &C&1-T& ALUMINUM ANOOIZED FOR CORROSION
RESISTANCE. FITTINGS ARE MADE OF 17-4 PH CONDITION A CRES, WHICH I3
PRECIPITATION HARDEMED CORROSION RESISTANT STEEL WHICH HAS A HIGH
STRENGTH TO WEIGHT RATIQ. STATIC SEALS ARE MADE OF SILASTIC 675
SILICINE RUBBER, PGRPET IS PRESSURE CIMPENSATED THROUGH THE USE OF
DYNAMIC SZALS AT EACH END, WHICH SLIDE IN THE VALYE S7TEM. WALVE 3TEM
[S HIGHLY POLISHEQ FOR EASE GF OPERATION (REDUCED FRICTION PROTELTS
SEALS). OYMAMIL SEALS ARE ALSO SILASTIC &75 S{LICONE AND ARE
LUBRICATED WITH BRAYCO LUBE. SILASTIC &73 SILICONE RUBBER HAS G0QC
RESISTANCE TO ENVIRONMENTAL EXPOSURE, FLEXING AND FATIGUE. [T ALSOD HA3
LOW FLAMMABILITY AND QUTBASSING. THE DIONE RESTSTANCE IF 5.LICONE
RUBAER I3 EXCELLENT., GRAYCO LUBE IS COMPATIBLE WITH LOW AND HIGH
PRESSURE GQ2. EXTERNAL LEAKAGE REQUIREMENT IS 0.2 3CCM MAX,
IMLET/QUTLET PORTS ARE FILTER PROTECTED TO 23 MICROHS. ©CONSTANT SEAT
FORCES QUE TO BELLEWILLE CLOSIMG SPRING ELIMINATE EXCESS SEAL AND 3CAT
WEAR. QPERATING FORCE IS 4.5 POUNOS MAXIMUM AND IS IWDEPEMDENT OF
PRESSURE LQADS. THE MOST PROBABLE LEAK {TWO CUT 0-RINGS WORST LASE} [§
ESTIMATZO AT 100 3CCM {0.0175 LEB/HR).

(B) TEST:

ALLCEPTANCE TEST - PROOF PRESSURE 1879 PiiG, EXTERMAL LEAK 0.2 SCCM MAX
AT 1250 PSIG. NORMAL CQPERATING PRESSURE [S 1250 PSIG. DELTA P 1.0
PSI0 MAX AT 7.0 LB/HR FLOW AMD 100 PSIA.

CERTIFICATION TEST - CERTIFIED BY SIMILARITY TO IDENTICAL VALYES (02
ISOLATION VALVE AND NITROGEW CROSSOVER VALVE) ON 0?2/N2 CONTROL PANEL
AND TO SIMILAR TYPE VALVES USED ON APQLLO PROGRAM, LIFE CYCLE TESTING
- THE VALYES WERE SUBJECTED TO 150 OPEN/CLOSE CYCLES AT A PRESSURE OF
300 PSIG, AND TESTED FOR EXTERNAL LEAKAGE PRE AND POST LIFE CYCLE
TESTING. COMPOMENT BURST PRESSURE TESTED AT 430 PSIG FOR & MINIMUM OF
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S MINUTES {2 TIMES MAXIMUM QPERATING PRESSURE). 02 [SQLATION VALVE AND
N2 CROSSIVER YALYE WERE SUBJECTED T THE FOLLOMING AS #ART OF THE N2/02
CONTROL PAMEL, SANQCM YIBRATIOM SPECTRUM - 20 TO 150 HI INCREASING AT
6 OB/OCTAVE TO Q.C3 G**Z/MZ AT LS50 AZ. CONSTANT AT Q.03 G**I/HI FROM
150 T0O 2600 HI, DECREASING AT & DB/UCTAVE FROM 1000 TO 2000 HZ FOR 43
MIRUTES PER AXIS FCR THREE ORTHOGCMAL AXES. GESIGH SHOLK - ZCG '
TERMINAL SAWTOOTH PULSE OF 11 M5 QURATTION IN £ACH DIRECTIOQN OF THREE
JRTHOGONAL AXES. AT? TQ YERIFY LEAKAGE PERFORMED AFTER SHOCK AND
VIBRATION TESTING, LEAKAGE NOT TQ EXCEED 0.2 SCCM AT PRESIURE QF LIO
Palh.

IN-YEMICLE TESTING - ORSTRUCTION FLOW.TEST IS PERFORMED AT 850 - 3GG
PSIG, 75 LB/HR MINIMUM FLOW.

OMRSD - FLOW TEST IS PERFORMED BEFORE THE FIRST REFLIGHT OF EACH
ORBITER AMD AT INTERVALS CF EVERY FIVE FLIGHTS AT 300-3%0 PRSIG
(VERIFICATION OF FLOW QNLY).

{C) INSPECTION:
RECETYING INSPECTION

RAW MATERIAL VERIFIED BY IMSPECTION FOR MATERIAL AND PROCESS
CERTIFICATION,

CONTAMIHATION CCWTROL

CORROSTION PROTECTION PROVISIONS ANO CONTAMINATICN CONTROL PLAN
VERZFIED BY [MSPECTION. CLEAN LEvEL 200A PER MAOLLQ-301 AND 1CQ ML
RINSE VERIFIED BY [NSPECTION.

ASSEMBLY /INSTALLATLON

PAR™S PROTECTICN FROM DAMAGE 4NQ CONTAMIMATION VERIFTED. OIMENSIOMAL
CHECKS PERFURMED 8Y INSPECTION, SEAL RING IS WISUALLY INSPECTED Y
10X MAGNIFICATION.

CRITICAL PROCESSES
HEAT TREAT, PASSIVATED PARTS AND ANQDIZING ARE VERIF[ED 8Y INSPECTICH.
APPLICATION OF LUBRICATIOM ON SEAL RING VERIFIED BY INSPECTION.

NOMDESTRUCTIVE EVALUATION
BRALZING AMD WELDING X-RAY VERIFIED BY [MSPECTION.

TESTING
ATP VERIFIED BY INSPECTION.

HANDLING/PACKAGING
HANDLING, PACKAGING, STORAGE AND SHIPPING PROCETURES ARE VERIFIED.




PAGE = 5 ) PRINT DATE: 02/08/90
SHUTTLE CRITICAL [TEMS LIST - ORBITER  NUMBER: 06-1C3-1512-01

{0) FAILURE HISTORY:

NO FALLURE HISTORY APPLICABLE TO INABILITY TO QPEN/RESTRICTED FAILURE
MODE. THE SHUTOFF ¥ALYVE WAS SUCCESSFULLY BEEN USED THRQUGH THE SHUTTLE
PROGRAM CONSIDERING THIS FAILURE MODE.

(E) OPERATIONAL USZ:
TBS.

W ok ko w4

AELIABILITY ENGINEERING: O..R. RIStNG. DF :
DESIGN ENGINEERING 1 K. KELLY &L
QUALITY EMCINEERING M. SAVALA oy
NASA RELIABILITY

NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE
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