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SHUTTLE CRITICAL ITEMS LIST = ORBITER

SUBSYSTEM :MAIN FROPULSION FMEA NG 03=1 =0406 =2 REV:05/03/B5F
ASSEMBLY :FATRCHILD CONTROLS CRIT. FUNC: 1R
F/N RI :MC276=0004=0001 (FLT HALF) CRIT. HOW: 2
: =0002 (GND HALF) VEHICLE 102 193 104
QUANTITY :1 EFFECTIVITY: X X X
:ONE PHASE(S): PFL Lo X 00 DO LS

REDUNDANCY SCREEN: A~PASS B~FAIL O~DASS

PREPARED BY: APPROVED BY; APPRO BY (HaSh:
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ITEM:

DISCONNECT, LO2 BLEED, 1.5 INCH, SELF SEALING, FLIGHT AND GROUND HALS
(PD13) :

FUNCTION:
THE DISCONNECT PROVIDES A PATH FOR Lo2 TO EBLEED QVEREOARD FROM THE Lo2
OVERBOARD BLEED VALVE (PV19) INTO THE GROUND VENT SYSTEM. o2 IS BLxC
OVERDQARD TO MAINTAIN PROPER SSME CRYOGENTC START CONDITTOHS. THE FOaC
ACCUMULATOR RETURN LINE IS ALSQ FLUSHED PRIOR TO ENGINE START THROUGH
THIZ DISCONNECT. PRICR TU LIFTOFF THE DISCONNECT IS ISOLATED FROM THE
LO2 SYSTEM BY CLOSING THE 102 OVERBOARD BLEED VALVE. THE DESIGH
INCORPORATES A POPPET TO PREVENT FLOW OF LO3 OVERBOARD AFTER T-0
UMBILICAL DISENGAGEMENT AMD LIFT OFF.

FAILURE MODE:
FAILS TO CLOSE/REMAIN CLOSED AT LIFTOFF AND DURING ASCENT,

CAISE(S) § '
FAILS TC CLOSE; PIECE PART STRUCTURAL FAILURE, CONTAMINATION, BINDING.

FAILS TO REMAIN CLOSED: PIECE PART STRUCTURAL FTAILORE,

M om ERE



SHUTTLE CRITICAL ITEMS LIST = ORSITER

SUBSYSTEM :MaIN PROPULSION FMEA NQ 03=1 =J408 =Z R_E‘V:CIS/‘

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

{(A,B) 1OSS OF REDUNDANCY FCR PREVENTION OF OVERBOARD LEAKAGE. DOSS
CONTAMINATION OF LINE DURING REENTRY. FAILS SCREEN B DUE TO LAC
POSITION INDICATION INSTRUMENTATIGN.

FASEGES C S5CREEN RECAUSE CONTAMINATICN CANNOT EE USED A5 3 COMMOW C
FOR THE DISCONNECT (PD12) FAILURE TO CLOSE AND THE 102 BLEED RELIZF V
({FV13) FAILURE TO RESEAT (BLEED LINE FPRESSURE WILL HOT IN{REASE
RELIEF VALVE CRACKINZ PRESSURE WHEN DISCOMMECT & FATLS TO CLO
REFERENCE FMEA/CIL 0452-10.

(C,D} HQ EFFECT.
{E) FUNCTIIOHAL CRITICALITY EFFECIS
1R/2, 2 SUCCEESS PATHS. TIME FRAME - ASCENT

1) DISCONNECT (PDL17Y) FAILS TO CLOBE/REMAIN CLOSED
2) Lo BLEED SHUTOFF VALVE (PV19) FAILS TC REMAIN CLOSED

GOZ/L02 (@ FHASE FLOW FROM FOGD SYSTEM) WILL DUMP OVERBCARD RESUL
IN THE LOS5 QF 3,000 POUNDS OF PROPELLANT, WHICH IS NOUT ENG
CAUSE PREMATUEE SSME SHUTDCWN. FIRE/EXPLASICON HAZARD EXTERICR
VEEICLE. ALSD RESULTS 1IN L[OSS @F HELIUM SUPPLY DURING MANI
REPRESSURIZATION CAUSING LOSZ OF APT COMPARTMENT PURGE (RTLS AHD
ABCRT CRITICAL). DPOSSIBLE LOSE OF CREW/VEHICLE,

DISPOSITION & BATIONALE:
(AJDESIGH (B)TEST (C)INSFECTION (D)FAILDURE HIZTORY (E)OPERATICONAL US

(A) DESIGH

FLIGHT HALF - THIS FAILURE COULD BE CAUSED BY STRUCTURAL FAILORE GQF
POPPET SPRING OR BINDING AT THE POPPET/HOUSING INTERFACE. THE DISCON
POPPET IS SPRING LOADED TOo THE CLOSED POSITION WITH AN 0.07Q DIAM
ELGILOY TEMPERED COIL SPRING HAVING A SPRING RATE OF 10.34 LB/I
SLIODING SURFACES ARE ORY FIIM LUBRTCATED TO PREVENT BINDIHNG.

STRUCTURAL ANALYSIS INDICATES POSITIVE MARGINS OF SAFETY FPOR
CONDITIONS OF VALVE OPERATIONS. AT NO TIME DURING THE DISCONNECTS
CYCLE LIFE TEST DID THE POPPET FAIL 10 CLOSE OR REMAIN CLOSED.

SYSTEM CONTAMINATION IS MINIMIZED DUE ‘00 THE DPRESENCE OF AN EY SCR

PREVALVE SCREENE, A GSE DEBRIS FLATE, A GSE FILTER, AND MAINTAINTI
CLEANLINESS LEVEL OF B800A.

03-1- 1352



SHUTTLE CRITICAL ITEMS LIST - OREITER
. SUBSYSTEM :MAIN FROPULSION FMEA NO Q03~1 =0406 -2 REV:05/03,/88

GROUND HALF - M/A,
(B) TEST
ATP
DISCONNECT DISENGAGED
CREITER HALTF
AMBIENT PROOF (520 P3IG)
AMBIENT HOUSING LEAKAGE (400 DSIG)
AMBIENT CLOSURE DEVICE LEAKAGE (20 & 400 PSIG}
GROUND HALF
AMBIENT PROOF (200 PSIG)
AMBIENT HOUSING LEAKAGE (100 PSIG)
AMBIENT CLOSURE DEVICE LEAKAGE (100 PSIG)

DISCONNECT ENGAGED (WITH RADIAL AND ANGULAR MISALTGNMENT AT .MINIMCM ANC
. MAXIMUM BELLOWS COMPRESSION)

PROOF PRESSURE (200 PSISE)
AMBIENT EXTERMAL LEAFAGE (25 & 100 PSIG)
CRYQ (=253 DEG F) EXTERNAL LEAKAGE (100 PSIG)
ENGAGE - DISENGAGE CYCLE

CERTIFICATIOR

DURING ALL MATED TESTS THE CRBITER HALF IS5 RIGIDLY MOUNTERD AND THE
GROUND HALF 15 MOUNTED WITH RADIAL AND ANGULAR MISALIGHMENT.

CRYC LEAKAGE (-4GC DEG F)
MATED: 108 P5IG
ORBITER HALF: 25 AND 140 PSIG
GROUND HALF: 25 AND 100 PSIG
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SUBRSYSTEM :MAIN PROPULSICN FMEA NO D3-1 -0406 -2

SHUTTLE CRITICAL ITEMS LIST - ORBITER

AMBIENT LEAXACE
MATED: 25 AND 100 BSIG
ORBITER HALF: 20 AND 4QQ BESIG
GROUND HALF: &% AND 100 PSIG

AMBIENT EXTERNAL ECODY LEAKAGE
QRBITER HALFP: 400 PsSIg
GROUND HAILF: 140 PEI&

LIFE CYCLES
2000 CICLES (10 SERIES):
199 QYCLES AT AMBIENT TEMFERATURE
ONE CYCLE AT CRYO TEMPERATURE (—2%55% DEG F)

VIBRATION
TRANSIENT SINUSCIDAL VIBRATION
URAITER HALF: 5 TO 15 HZ AT 2ERQ PSIS AND AMAIENT TEMPERATURE

RANDCM VIBRATION IN EACH OF TWO AXES AT =280 DEG F
MATED: 40 P3T&, 9 MINUTES
CREBITER HALF: B0 PSIG, 52 MINUTES
GRQUND HALF: 9 PSIG, 9 MINUTES

THERMAL CYCLE TEST: 3 CYQLES {(+70 TO -280 TO +70 Te +350 DEC F)

SALT FOG, BENCH HANDLING SHOCK AND DESIGN SHOCK PER HIL-E'I‘D-SILD,!
AND DUST TEST

FLOW CAPACITY TEST (8 TO 18.5 LBS/SEC)

BURST TEST
MATED: 404 P5IG
CRBITER HALF: €00 P2IG
GROUND HALF: 400 PSIG

OMEED

V41AYO. 130 Loz FROFELLANT SYSTEM DECAY TEST (EVERY FLIGHT)
V41EBO.06d PD1] LQ2 BLEED DISCONNECT SEAT LEAK CHECK (EVERY FLIGHT)
V416V0. 040 PD1Y Lo2 BLEED CISCONMNECT INSPECTION (EVERY FLIGHT)
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SHUTTLE CRITICAL ITEMS LIST - ORBITER
. SUBSYSTEM :MAIN PROPULSION FTMEA NG Q3=-1 =0Q406 =2 REV:0%,/03,/88

{2) INSPECTION

RECEIVING INSPECTION

RAW MATERIALS, INCLUDING CHEMICAL AND MECHANICAL REQUIREMENTS, ARE

VERIFIED BY INSPECTION FOR MATERIAL AND PROCESS CERTIFICAT-ON.

INSFECTION VERIFIES CERTIFICATION OF ULTRASONIC INSEECTION OF BOPY

ROUSING FORGING.

CONTAMINATION CONTROL

CLEANING PROCEDURES AND CONTAMINATION CONTROL REQUIREMENTS ARE VERIFTIED.

CLEANLINESS TO LEVEL 800A (FLIGHT HALF) AND 400A (GROUND HALF) FOR THE

DISCONNECT ASSEMBELY IS VERIFIED BY INSPECTION.

ASSEMBLY /INSTALLATION

ALL PARTS ARE PROTECTED FROM DAMAGE AND CONTAMINATION. ALl CRITICAL

CIMENSIONS AND FINISHES ARE VERIFIED BY INSPECTION., SEALING SURFACE OF

THE POPPET IS5 INSPECTED USING 10X MAGNIFICATICN. DRAWING TORQUE

REQUIREMENTS ARE YERIFTES. SEALS ARE VISUALLY EXAMINED, PRIOR ™0

INSTALIATION, FOR DAMAGE AND CLEANLINESS USING 10X MAGNIFICATION.

MANDATORY INSPECTION POINTS ARE INCLUDED IN THE ASSEMBLY PROCEDURE. LG

OF CLEAN ROOM AND TOOL CALTBERATION I= REQUIRED AND VERIFIED. ALL SERINGE
. + ARE LOAD TESTED AND VERIFIED BY INSPECTION,

CRITICAL PROCESS

HEAT TREATMENT, PARTS PASSIVATION, AND ANODIZING ARE VERIFIED. CHEMICAL
FILM PROTECTANT AND DRY FILM LUBRICANT ARE VERIFIED.

NONDESTROCTIVE EVALUATION

BODY HOUSING IS FLUORESCENT PEMETRANT INSPECTED. WELDS ARE VISUALLY
EXAMINED AND VERIFIED BY X~RAY AND DYE PENETRANT. BELLOWS ASSEMBLY 1S
FROOF PRESS TESTED AND LEAX CHECKED.

TESTING

ATP VERIFIED BY INSPECTICN.

HANDLING/PACKAGTNG

PACKAGING FQR SHIPFING IS VERIFIED BY INSPECTION.
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SHUTTLE CRITICAL ITEMS LIST - ORSITER
SUBSYSTEM :MAIN PROPULSION FMEA NO 03-1 -0408 -z m:as‘

(D) FAILURE HISTORY
INTERNAL LEAKAGE WAS DETECTED DURING ATFP AT THE SUPPLIER. AN ERRC
MACHINING OF THE POPPET SEAL WAS DETERMINED To BF THE CAUSE OF
LEAKAGE (REF CAR ACB581). 100% INSPECTION IS NOW REQUIRED oON
CRITICAL DIMENSIONS.

{E) OPERATIONAL USE
NO CREW ACTION CAN BE TAKEN.
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