SHUTTLE CRITICAL ITEMS LIST - QRBITER

SUBSYSTEM :FWD - REACTZON CONTROL FMEA NO 03-2F -101010-1  REV:12/03/8

'ASSEMBLY :PRESSURIZATION CRIT. FUNC: 1
B/N RI :MC282-0082-0031/~-0032 CRIT. EDW: 1
P/N VENDGOR:BLD-$79040-1/-2 VEHICLE 102 102 10
QUANTITY &2 EFFECTIVITY : X X X

:ONE REQ'D PER BACH PHASE(S): PL X IO X 00 X DD X LS X

:PROPELLANT TANK

PREPARED BY:

DES J. LAZARUS
BEEL R P DIEEL
QE w T EHﬂﬂﬁlkd
ITEN;
TANX HELTUM STCORAGE, FILAMENT WOUND (TR101,TEl1G2).
FUNCT I ONM:

TC STORE HELIUM AT A MAX WORKING PRESSURE OF 4000 PSI FOR PRESSURIZATCZ:
OF TEE FWD RCE MODULE'S PROPELIANT STUPPLY SYSTEM. TANEK CONSISTS oF
DOUBLE MELT TI LINER WITH DUPONT REVIAR 49 FIBFR AND EPAXY RESIN BONSINC
OVERWRAP. ©.D. Is 18.71 IN. VOLUME IS 3008 CU. IN.

FAILURE MODE:

RUPTURE, EXTERNAY LEAFK RUPTURFE - LARGE CRACK WHICH PROPACATES AROUND

TANK IMMEDIATELY. LEARAGE - FRACTURE WHICH DOUES NOT FROPAGATE T
RUPTURE. . _ ' .

CAUSE{S):
MAT'L DEF, LINER DET, FAULTY FAB, EPOXY CURE INADER, TEST/MANDL DAM,
SHOCR, VIB, INADVER OVERPRESS (GND), STRESS CORRCSION.

EFFECT(S) ON:
(A)SUBSYSTEM (B)INTERFACES (C)MISSION (D)}CREW/VEHICLE

(A) LOSS OF FUNCTION/SUBSYSTEM

(B) LOSS OF INTERFACE FUNCTION = INABILITY TO DEDLETE/UTILIZE PROF,
POSSIBLE DAMAGE TC POD STRUCTURE, TPS AND DROPELLANT LINES.

(C) POTENTIAL LOSS OF MISSION-EARLY MISSION TERMINATION DECISTON
DEPENDENT ON EXTENT OF DAMAGE.

(ﬂI;PDEEIBIE LOSS OF CREW VEHICLE IF RATE OF LEAK EXCEEDS POD VENT
CAPASILITY CAUSING DAMAGE TO POD STRUCT & THERMAL PROTECTION SYSTEM.

DISPOSITION & RATIOMALE:
(AJDESIEN (B)TEST (C)INSPECTION {D)FAILURE HISTORY (E)OPERATIONAL USE

{A) DESIEN

FILAMENT WOUND TANKS ARE DESIGNED T9 LFAX BEFORE RUPTURE WHICH LIMTITS
FAILURE PROPAGATICON DUE TQ SHRAFNEL.



SHEUTTLY CRITICAL ITEME LIST - OREITER

SUBSYSTEM :FWD ~ REACTION CONTROL FMEA NO 03-2F =-161010-1 REV:12/03/87 .

FEVLAR 43 FIRBER HAS A TENSILE STRENGTH OF 500 KSI AISOWING LIGHT WETCHT
WITH GRERT STRENGTH. INCREARSED STRAIN CAPABTILITY IS PROVIDED BY THE
COMPRESSIVE LOAD QN A UNPRESSURIZED LINER.

VENT DOCRS ARE OPEN ON ORBIT AND WILL RELIEVE ANY PRESSURE BUTLO-UP 0T
TO LEAFAGE. THE F.S5. (BURST) IS5 1.5 X WORKING PRESS.

(B)TEST
TWO UNITS WERE USED IN THE QUALIFICATION TEST PROGRAM AND INCLUDED ATP,
FRESSURE CYCLES (1000 CYCLES WHICHE IS 4X ANTICIPATED OPERATING LITE)
LEAKAGE, PRESSURE HOLD (CREEP), DYNAMTC LOADING AT MAX OPERATING
FRESSURE, RADTOGRAPHIC INSPECTION, BURST/RUPTURE PRESSURE.

THE ACCEPTANCE TESTING INCLUDED EXAMINATION oF FRQDUCT, LEAKAGE/PROCF
PRESSURE AND BADIOGRAPHIC INSPECTION.

CMRSD PERFORMS THE FOLLOWING: A PRESSURE DECAY TEST ON THE HIGH PRESSURE
HELIUM SYSTEM FOR EACH FLIGHT. A FIRST FLIGHT EXTERNAL LEAR CHECE AND

ALSQ WHEN COMPONENTS ARE REMOVED AND REPLACED. HELIUM SYSTEM SERVICING

T FLIGET LOAD FOR EACH FLIGHT. SURSYSTEM INSPECTION THE TFIPTH FLIGHT

AND EVERY FIVE FLIGHTS THEREAFTER AND ON A CONTINGENCY BASIS. EELIUH

SYSTEM ACTIVATION FOR EVERY FLIGHT. HELIUM QUALITY IS VERIFIED PER SZ-
S-00%3., OUBTAINS A HELIUM SAMPLE EVERY THIRD MISSTON AND ON A

CONTINGENCY BASIS. ‘

(C} INSPECTION

RECEIVING INSPECTION
MATERIAL CERTIFICATION IS VERIFIED BY INSPECTTION.

CONTAMIMATION CONTROL
CLEANLINESS TO LEVEL 100 IS VERIFIED BY INSPECTION

ASSEMBLY/INSTALLATION

MICRO-EXAMINATION AND CHEM=ETCH INSFECTION FOR ALFHA SEGREGATION IS
VERITIED BY INSPECTIGON. FRESSURIZATION CYCLE HISTCRY LO4 AND SCHEDULE
1S VERIFIED BY INSFECTION. TESTING OF FORGINGS AND WELD SCHEDULES oF
VESSELS IS VERIFIED BY INSFECTION, DRYNESS IS VERIFIED BY INSPECTION.
PARTS FROTECTION, MANUFACTURING PROCESSES, FINISRES, ASSEMBLY AND
INSTALLATICN PER SHOP TRAVELER IS5 VERIFIED BY INSPECTION.

NGHDESTRUCTIVE EVALUATION

SEECIAL NDE PENETRANT INSFECTION AND X~-RAY INSPECTION QF LINER IS
VERIFIED. X-RAY INSFECTION OF VESSEL 15 VERIFIED. NDE (PENETRANT LEVEL
7) IS PERFURMED BEFORE ARD AFTER VESSEL WELDTNG.

CRITICAL PROCESSES

WELDING, KEVLAR WRAPPING AND EPOXY CURE PROCESESES ARE VERIFIED BY
INSPECTION,

TESTING .
ATP I8 WITNESSED AND VERIFPIED BY IH5PECTIQH,

MECHANTICAL PROPERTIES AND CHEMICAL ANALYSIS FOR 02, NZ AND E2Z CONTEMT oOT
HEMISPHERES AFTER FINAL HEAT TREATMENT 15 VERIFIED BY INSDECEION



SHUTTLE CRITICAL ITEMS LIST - ORNITER

STASYSTEM :FWD - RTACTION CONTIHOL FMEA NO 01~2F =lQlDlo=1 REV: 12327

HANDLING/PACXAGING
FACFAGING IS VERIFIED BY INSPECTION.

{M}FAILURE HISTORY
NSO RCS FAILURES OF THIS TYPE.

CAR'S AB9282, A9502 {CMS), AS0S563 (AFPCS) AND ABB3IST7 (MPS):+

TWO OMS TANFS OF THIS TYPE FAILED DURING TEE PRUCFE SIZTNG QPERATICNE
CONDOCTEID EARLY IN THE PROGRAM. ONT ARPCS TANK FATLED IN A EIMIIAR
MANNER. TWO MPS TANRKS WERE FOUND CRACKED DURING POST FROOF PREZSTEE
X=RAY. THE PROOF PRESSTRI SIZING AND SUBSEQUENT X=RAY QFIRATICN T= —¢
AS A SUCCESSFUL TOOL TO RETECT TANRS WITH DEFZETS THAT COULD FRCPAGATT
TO LEAFKAGE WITHIN 1000 CYCLE USEFUL LIFE.

CAR'S AS66% AND A7806; {QUAL)

THO ARPCS GN2I TANKS LEAXED DORING AND AFTER VIZRATION., INVZSTIGAT=CN
SHOWED THAT FIXTURE LOADING GCUNDITIONS DORING VIERATION TEESTTNG QALST:
EXTRIMELY SEVERE STRESS 0 THE TANE MOUNTS-NG STRUTS . EXAMINATICN 2F =3
FATIIID TANKS SUPPORTED THEIS CONCLOSION. CERTIFICATION WAS ACHITVES W

ONE FULLY CERTIFIED TANK AND SIMIZARTTY T oTuTR CERTIFIZD FIZAw=re
CVERWRAPPED VESSELS.

(E)OPERATIONAL USE
PERICPRM MATED COAST RATE DAMPING WITH AFT ROS. IT ITAR RATT SUPPCRTS,
DOMP PROPELIANT IN LEAKING SYSTEM TO MAXIMIZE CAPABILITY. —REDLAVE
ADDITIONAL PROPELILANT IN AFT RCS FOR TATL GNLY ATTITCDE SoN=SoL .

POSSIELE MISSION IMPACT - LOSS oF VERNILR RCS AND INCREASED AFT ReS
PROPLLIANT REQUIREWENTS MAY RESTLT IN EARLY MISSION TERMINATTISN,

- -



