SHUTTLE CRITICAL ITEME:-LIST - OJREITER

R

SUBSYSTEM :ORBITAL MANEUVER FMEER NO 03=3 -4003 _=1 - REV:1Z/C1/E7
ASSEMBLY :ENGINE SUBSYSTEM : .CRIT. FONC: ~ 1
P/N RI 1MCE21-0009 _ T CRIT. HDW: 1
P/N VENDOR:1lE86417, 1186419 VEHICLE 102 103 104
QUANTITY :4 EFFECTIVITY: X X X

11 OX & 1 FU DISCHARGE PHASE(S}): PL L& X 00 X DO X LS

:LINES PER ENG SUBSYS

REDUNDANCY SCREEN: A- B- - C-

PREFARED BY: APPROVED RY {NAEA}
DES Vv F ROZNCS : £ Tlans
REL C M AKERS
QE J M SMITH
ITEM:

CONNECTOR, FLEXTRALE, ENGINE ALIGNMEMT, PROPELLANT LINE.

CTION: -
& 3-FLY 32] STAINLESS STEEL EXTERNALLY CONSTRAINED BELLOWS DLUS RIGID
TUBE 15 PROVIDED FOR SYSTEM CONNECTICH AND ALIGNING THE ENGTINE TC THT
BEI-FROP VALVE TOR EASL OF REMOVAL AND INSTALLATION., UNIT IS LOCATED
DOWNSTREAM COF BI-PROP VALVE. CRES 321 IS UTILIZED FOR BOTH THE BRAID
AND THE CQNVOLUTES.

FATIIITRE MODE?
STRUCTURAL FAILURE RUPTURE, EXTERNAL LEAFKAGE.

CAOSE (S} : ]
WELD DEFECT, CORRUSION~PROPELLANT AND BY~PRODUCT EXPOSURE,
INSTALLATION DAMAGE, PRESSURE SURGE, FLOW INDUGED VIBRATION, FLIGHT
vID,
EFFECT(S) ON:
(A) SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VERICLE

(A) LOSS OF REDUNDANCY = USE OF ONE ENGINE. (ENGINE ALICNMENT
CONNECIOR IS DOWNSTREAM OF INLET VALVE & CAN BE ISCLATED).

{B) DEGRADATION OF INTERFACE SUESYSTENM. CRUSSFEED REQUIRED FOR
PROPELLANT UTILIZATICN, .

AT L =



SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM :OR2ITAL MANELVIER IMEIA NO 01=3 =4801 =3 REV:12/02/37
(C) PUSSIELE EARLY MISSION TERMINATION.
FUR RCE BACKUFP DEQRRIT.
AVAIILRELE,

REDLINT ADDITIONAL PROPELLAL
HEXT PLS QEQRBIT IY SUFFICTENT FROPELLANT NC

(D} POSSIBLE LOSS OF CREW/VEHICLE IF LEAK RESULTS IN EXCESSIVE
PROFELLANT LOSS OR DAMAGE TO TPS/STRUCTURE.

BISPOSTITION & RATIONALE: ~
(A)DESIGN (B)TEST (C)INSPEICTION (D)FAILURE ELSTORY (Z)OPERATIORAL USE

(A} DESIGHN

FRGPELLANT QUMFATIELE MATERIALS ARE USED. FACTOR OF SAFETY IS 1.5,

MULTIPLY SELLOWS ARE UTILIZED. FLOW INDUCED VIBRATICN ANALYSIS AND
STRISS ANALYSIS ARE CONDUCTED TO VERIFY ACCEIPTABLE DESIGH.

{3) TEET

QUALIFICATION TESTS
VIBAAL.ON UNDER SIMULATED MISSION CONDITIONS, ENDURANCE CYCLING (2400
CYCLES), PROPELLANT EXPOSURE, BURST (82% PS5I). USED ON ENGINES %OR

ENGINE QUAL AND SYSTEM QUAL - 138 TESTS DURING ENGINE QUAL PRCGRANM,
417 TEST DURING FOD QUAL FROGRAM, -

ACCEPTANCE TESTS

EXAMINATION Q@F FRODUCT, WLLD INSPECTION, FUNCTIONAL AND LEAKASE TT5TS
FRESSURE DROP, CLEANLINZaS,

GROURD TURNAROUND ;
¥43CBO.210 PERFORMS FIRST PLIGHT LEAX CHECKS.

VA3CEQ.Q30 FERFORMS DETAILED INTERNAL VISUAL INSPECTION QF FLUID

SYSTEM, EFFECTIVITY WNENEVER POD IS REMOVED, NQT TO EXCEED 3 FLIGHT
INTERVAL.

V43CEQ.120.REQUIRES FERICDIC SAMPLING OF STATIC AIR IN VARIQUS PCD
INTERNAL COMPARTMENTS FOR OETECTION OF MINOR PROFELLANT LEATAGE.
V43CRY.275 PERFORMS PRESSURE DECAY DOWNSTREAM OF ENGINE EVIRY STHE

FLIGHT. PROPELLANT TANK PRESSURE AND TEMPERATURE MONITORED BAcCH
FLIGHT FOR FVIDENCE COF LEAKAGE.

(C) INSPECTION

RECEIVING INSFECTION i -
MATERIALE AND PROCESSES CERTIFICATICNS ARE VERIPIED BY INSFECTICN.

CONTAMINATION CONTROL

CONNECTOR IS CLEANED PER ALRC SPECIFICATION. CLEANLINESS TO LEVEL 2a:
FOR MMH, 200A FQR NTO, AND CORRUSION PROTECTION FPROVISIGNS ARE
VERIFIED BY INSPECTION,
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SHUTTLE CRITICAL ITEMS LIST - ORBITER .

SUBSYSTEM :OQREBITAL MAHNEUVEPR FHER NC d3-~3 -4003 =1 REV:13/Q0L/87

ASSEMBLY /TNETALLATION ' - -
MANUFACTURING, ASSEMBLY AND INSTALLATINN FPROCEDURES ARE VERIFIED EY
INSPECTION. CEITICAL DIMENSIUNS AND SURFACE FINISHES ARE VERIFIED BY
INSPECTION. VISUAL AND DIMENSIONAL INSPEECTIONS OF COMPLETED ASSEMBLY
ARE VERIFIEDR BY INSPECTION. CONCENTRIC WELDED SLEEVES ARE VERIFIED BY
INSPECTION.

RONDESTROCTIVE EVALITATION
PENETRANT AND RADIOGRAPHIC INSPECTION OF WELDS ART VERIFIED BY
INSFECTICN.

CRITICAL FROCESSES
THE WELDING PROCESS AND VERITICATION THAT WELDS MEET SPECIFICATION
REQUIEEMENTS ARE VERIFIED BY INSPECTION.

TESTING
TEET EQUIFPMENT AND ToOL CALIBRATION ARE VERIFIED BY INSPECTION.
ACCEPTANCE TEST IS VERIFIED BY INSPECTION.

HANDLTNG /PACRAGTING
HANDLING, PACKAGING, STORAGE AND SHIPPING ARE VERIFIED BY INSDPECTION.

(D) FALILORE HISTORY
HGITE—

{E) OPERATICNAL USE

THE SOURCE OQOF A LEAEK DOWNSTREAM OF THE BI-FROF VALVE MAY BE DIFFICULT
TS DIASNOSE. FOBR SIGNIFICANT LEARAGE USE PERICEE ADJUST BURN TO
DEPLETE PROPELLANT FROM LEAKTNG POD AND REDUCE DELTA., REQUIREMENTS FOR
DEORBIT. AFTER LEAFED PROPELLANT HAS DISPERSED, PERFCRM DEORBIT EBURM
WITH GDOD POD. ISOLATE AFFECTED ENGINE AND USE CHISESFEED FOR
PROFELIMANT UTILIZATIDN. REDLINE ADDITIONAL PROPELIANT FOR ROS BACEUT
DECREIT. NEXT PLS OCECREIT IF PROPELLANT FOR RCS BACKUP NOT
AVATIABIE, POSSIBLE MISSION IMPACT. DECREASED PROPELLANT AVAILAERLE
FROM CMS TO RC3 THROUGH INTERCUNNECT FQR ON=ORBIT QPERATICON.




