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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL HARDWARE
NUMEEHA: D6-1C-0121.X

SUBSYSTEM NAME: ARS - ARPCS

REVISION: 5 0AR26/M3
FART HAME PART NUMBEA
YENDOR NAME VEMDOR NUMBER
LA : EMERGENCY O2 CONTROL PANEL MC2E0-0002 0120
CARALETON TECHNOLOGIES 2735-0001
sAU r YALVE, RELIEF & REG, EM Q2 1-4-00.58-15

FART DATA

AQUANTITY OF LIKE ITEMS: 2
ONE PER FLOW PATH
WO PER PANEL

FUNCTION:
PRESSURE REGULATOR, EMERGENCY OXYGEN

PROVIDES REGULATION CARPABILITY FOR THE EMERGENGY COXYGEN BREATHING

STATIONS. INLET PRESSURE 15 800 PSIA. REGULATED DUTPUT 1S 100 PSIG. THIS
REGULATGR 15 INTEGRAL TO THE ONVOFF VALVE AND RELIEF VALVE.
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REVISIONS 2 Cl/09/30

SUBSYSTEMz ARS - ARPLS
LAY «=MEREENCY C©2 CONTROL PANEL CRITICALITY OF THIS

ITEM HAME: vAL7/S, RELIEF & REa, EM Q2 FAILURE MCOE:1-Z

__,___--___,_-_____,-.-._..-,...._____.___..,.,....__.._.____..._.____.-...._.____...._ ol A v Sl R —

FAILURE MOQE:

CLOSED

MISSION PHASE:

PL PRELALNCH

s LIFT-QFF

Q0 ON-CREIT

0o DE-CRAIT

Ls LANDING SAFING

VEHICLE/PAYLOAD/XIT EFFECTIVITY: 102 CoLuMeLA
;103 DISCOVERY

102  ATLANTIS

10§ EHQEAVOUR

CAUSE:
MECHAN ICAL SHOCK, VIBRATION, CARROSICH

CAITICALITY 1/1 OURING INTACT ABORT QNLY? NO

—————-_-n.-...----—-.._.---—.—'————__.-.-.-———-_-.-—.-.-.—.__--.--.-——.———--..4-—-.--—-—--————-1--—-—-— o

REDUNDANCY 3SCREEM A) PASS

B) FAIL
cy Pass
:Ass;FnIL RATIORALE:
)
B)

SCREEN B FAILS BECAUSE BOTH EMERGENCY REGULATOR INLET VALVES ARS
NORMALLY OPEN: ONE OF THE Twd FLOW PATHS FAILING CLQSED i3 THEREFCORE
UHDETECTABLE.

C)
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- FAILURE EFFECTS -
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(A) SUBSYSTEM:
1055 OF REDUNDANCY.
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{B) INTERFACING SUBSYSTEM({S):
NO EFFSCT. REDUNDANT SYSTEM WILL MEET LES OXVGEN REQUIREMENTS.

(C) MISSION:
NO EFFECT. REDUNDANT SYSTEM WILL MEET LES OXYGEN REQUIREMENTS.

(D) CREW, VEHICLE, AND ELEMENT{S):
KO EFFECT. REDUNDANT SYSTEM WILL MEET LES OXYGEM REQUIREMENTS.

(E) FUMCTTOMAL CRITICALITY EFFECTS:
FAILURE OF REDUNDANT FLOW PATH RESULTS IH LOSH OF LES 02 IYSTEM. TAE

LOSS OF LES SUPPGRT CAPABILITY MAY RESULT IN LOSS OF CREW/VEHICLE IN
THE EVEMT THE LEZ ARE REQUIRED.

- - e AR -

- DISPOSITION RATIOMALE -

A T

{A)} DESIGN:

THE VALVE BOOY IS5 MADE OF ALUMINUM ALLQY E0E1. THE REGULATOR [S AN
[MLET PRESSURE CCMPENSATED, SPRING-REFERENCED TYPE EMPLODYING A L7-7 PH
CONDITION C CRES DIAPHRAGM A5 34 SENSING ELEMENT AND OYNAMIC SEAL. IV-7
BH IS PRECIPITATION HARDENED CORPOSTOM RESISTANT STEEL WRICH HAS A RIGH
STRENGTH TO WEIGHT RATIO. THE DIAPHRAGM SE2LS WHICH ARE MADE OF
STLASTIC 675 SILICONE RUEBER HAME EXCELLENT RESISTANCE 70 2XYGEN,
CUTGASSING, AND FATIGUE. THEY ELIMINATE THE FRICTION AND WEAR
ASSOCIATED WITH PISTON TYPE SEALS. THE HELICAL/BELLEVILLE 5PRING
CCMBINATION WHICH IS MADE OF L7-7 PH CRES PRCVIDES REGULATION AND
ASSURES A& CLUSE TOUERANCE DPERATION OVER A WIDE FLOW RANGE. THE POFPET
WHICH IS ALSO MAa0E OF 17-7 PH CRES WURKS AGAINST A POLYIMIDE VESPEL 3P-
1 SEAT WHICH ASSURES A LEAK FREE OPERATICN. THE INLET AND QUTLET PORTS
ARE FILTER PROTECTED TO 25 MICRONS.

(B) TEST:

ACCEPTANCE TEST - PROOF TEST AT 1875 +/- 25 PSIG FOR A MINIMUM OF 3
MINUTES. LEAK TESTED AT INLET PRESSURE 38§ +/- 25 PSIG AND OUTLET
PRESSURE 125 PSIG; 0.3 SCCM MAX LEAKAGE, INTERNAL LEAKAGE TEST
PERFORMED AT THE SAME PRESSURE; 0.2 SCCM MAX LEAKAGE.

QUALIFICATION TEST - LIFE CYCLE TESTING - 1000 CYCLES AT 875 +/- 25
P$1G. BURST PRESSURE 1S 2500 PSIG, SUBJECTED TO THE FOLLOWING AS

PART OF THE EMERGENCY Q2 CONTROL PAMEL, DESIGN SHOCK - THE UNIT WAS
SUBJECTED TO 3 SHOCKS OF A 20 G PEAK ACCELERATION PULSE APPROXIMATELY A
SAWTOOTH AND HAVING A TOTAL DURATION OF 11 MILLISECONDS. THIS PULSE
WAS APPLIED IN BOTH OTRECTIONS OF THE THREE PRINCIPLE AXES FOR A TUTAL
OF 18 SHOCKS. RANDQM VIBRATION SPECTRUM ENVELOPE - 20 TO 150 HZ
INCREASING AT 6 DB/ OCTAVE TO Q.03 G**2/HI AT 150 HZ, CONSTANT AT 0.03
Gww2/HZ FROM 150 TO 100C HZ, OECREASING AT & DB/OCTAVE FROM 1000 TO
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2000 HI FOR 4B MINUTES PER AXIS FUR THREE ORTHDGCHAL ~XES. ATP 70
VERIFY LEAKAGE IS PERFCRMED AFTER SWOCK AND VIEBRATION TESTIMG.

IN-YEHTCLE TESTING - LES SYSTVEM FLOW VERIFICATION TEST PROVES GPCH
FLOW PATH TO LES Q0'S3.
A ETE

OMRSD - EMERGENCY BREATHING 5¥&- REGULATOR CHECKOUT I3 PERFORMEDQ BEFORE
THE FIRST REFLIGHT OF EACH ORBITER AND EYERY FIFTH FLIGHT. FLOW
REQUIREMENT I35 34.7 L@/HR MINIMUM, LES MANUAL YALVES TEST (:AME
EFFECTIVITY) AND INFLIGHT CHECKOUT CDURING EACH MISSION VERIFY FLOW,

(C) INSPECTION;

RECETIVING INSPECTICN

RAW MATERIALS, IMCLUDING CHEMICAL AND MECHANICAL REQUIREMENTS, ARE
VERIFIED BY IMSPECTIOM FCR MATERIAL AND PROCESS CERTIFICATION,

CONTAMINATION CONTROL
CLEANLINESS LEVEL 200A PER MAQL10-301 AHD 10O ML RIMSE TESTS VERLFIED.
SYSTEM GAS SAMPLES ANALYZED FOR CONTAMINATION,

ASSEMBLY /TNSTALLATION

OIAMETER AND THREADS ON LOWER BELLOWS YERIFIED BY INSPECTIGOM. VISUAL,
JIMENSTOHAL, BELLOWS RATES ANMD CMECK FOR BELLOWS DAMAGE SERFORMED &Y
INSPECTION. TORQUES, BELLEVILLE PRING FORCES, SURFACE, AHD SU8-
SURFACE DEFECTS VERIFIED. 10X WISUAL [NSPECTICN OM SEAL RIMG VERIFIEA.
NICKEL FINISH ON BCLLOWS VERIFIED BY INSPECTION.

CRITICAL PROCESSES

[MLEY FILTER WELD IS VERIFIED BY INSPECTIQN. PARTS PASSIVATION AND
HEAT TREATMENT YERIFIED. LUBRICANT OM SEAL RING VERIFIED ABY
Iﬁg;gé#%g:. FOTTING ARPPLICATION AND SOQLDER COMNECTIONS ARE YERIFIED Ay

NONOESTRUCTIVE EVALUATION
LEAK TEST I3 VERIFIEG BY INSPECTION.

TESTING
ATP VERIFTED 8Y IMSPECTION. HUBBLE POINT AND DELTA P TEST OF [NLET
FILTER VERIFIED BY INSPECTIOM.

HANDLING /PACKAGING
PARTS ARE PLACED IN CLEAN BAGS AND. HEAT SEALED. PACKAGING FOR
SHIPMENT VERIFIED &Y IMSPECTION, '

{0} FAILURE HISTORY:

MO FAILURE HISTORY APPUICABLE TO CLOSED FAILURE MODE. THE REGULATOR

ﬁi?LEEECEESFULL? BEEM USED THROUGH THE SHUTTLE PROGRAM CONSIDERING THIS
URE MOBE.
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(E] OPERATIOMAL USE:
CHEW ACTION
MONE

2. TRAINING
NONE

3. OPERATIONAL COMSIDERATEON
FAILURE OF THE REGULATOR I3 NOT DETECTABLE EITHER QN BOARD 2R
THROUGH GROUND MONITOR[MG UNLESS THERE IS A SUBSEQUENT FAILURE.

- APPROVALS -

W A W N N A N P W A A WU N N S S S M S R M R S S - ——r ———— W W W W W W oW W T — — —

RELIABILITY EMGIMEERING: D, R. RISING 'mr‘r{": == . r Ll
DESIGN ENGIMEERING s K, XKELLY #K el DL E
QUALITY ENGINEERING  : M. SAVALA hod
MASA RELIABILITY ' )
NASA SUBSYSTEM MANAGER :

NASA OUALITY ASSURANCE :
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