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. SHUTTLE CRITICAL ITEMS LIST - GRBITER HUMBER: 03-1-0436-X

SUBSYSTEM NAME: MAIN PROPULSIGH
REVISION : 1 02/15/90

PART MAME PART NUMBER
VENDOR HAME VENDOR NUMBER
aLRU VALVE, RELIEF #(234-0501-0002
" PARKER -HANNIF IN 5760074-101
T kAT oaTA

m EXTENRED DESCRIPTION OF PART UNDER ARALYSIS:
YALVE, RELIEF, 1 INCH, LH2 FEEDLIME MANIFOLD RELIEF.

o REFERENCE DESIGNATORS: RVE

o QUANTITY OF LIKE ITEMS: 1
ONE LH2

a FUNCTION:
. RELIEVES PRESSURE BUTLOUP FROM LHZ MANIFOLD. THE VALVE INLET IS
ISOLATED FROM THE FEED SYSTEM UNTIL MECO BY THE UPSTREAM FEEDLINE
RELIEF SHUTOFF VALVE {PV8). THE RELIEF VALVE INCORPORATES A SENSE PORT
WRICH SENSES THE LH2 MANTFOLD PRESSURE YIA A SENSE LINE. THE CRACKING
AND RESEAT PRESSURES ARE BETWEEN 4G & 55 PSIG.
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SHUTTLE CRITICAL ITEMS LIST - OBBEITER

SUBSYSTEM (MAIN PROPULSIOM ‘"FMEA NO 03-3 -0473& =& REV:04/0B/883F

ASESEMEBLY : PARYER-HANHIFTIH CRIT. FUNC: 1

B/ RI MC2RA-0501-0002 CRIT. HDW: 1

P/N VERDOR: VEHICLE 102 103 104

QUANTITY :1 EFFECTIVITY: % X X
1GHE LE2 PHAZE(S): -PL X LO X QO jn ) L=

DEDUNDANCY SCREEN: A- A= Do

FREPARED BY:

DEE 4 E OEILUMD

EEL L H FINEBERG

QE E M GUTIERREZ

ITEM:

VALVE, RELIEF, 1 INCH, LE2Z FEEDLINE MANTIFCLD RELIEF. {RVE)

FUHCTIOCN:
RELIEFVESE FREESSURE BUILDITF FROM LH2 MANTFOLD. REQUIRED TO CPERATE FOR OI-
8B CRBITER SOFTWARE = FOR WOMINAL, ATC, AOA, AND TAL MISEIONS LHZ

MANIFCOLD PRESSURE INCREASES TQ RELIEF PRESEURE SETTING PRICE TO
INITIATION OF PROPELLANT DUMP.

FOR QI-8C MISSIONS, APPROVED GQRBITER SOFTWARE CHANGE CR853%2 TXTENDS RTLS
DUME VALVE CPEH TIME TO MECS + 20 SECONDS FOR ALL MISEIONS EXCEPT RTLS.
A8 A RESULT OF THIS CHANGE, A MANIFOLD PRESSURE INCEEASE TO RELIEF
PRESSURE SETTING PRICE TOC INITIATION {(MECO + 120 SECOMDS FOR NOMINAL,
ATO, AND AQA MISSICONS: APPROXIMATELY MECO + 2 TO 1 MINUTES FOR TAL
MISSTONS) OF DUMP IS NOT EXPECTED.

THE VALWVE INLET I35 ISCLATED FROM THE FEED SYSTEM UNTIL MECO BY THE
UPSTREAM FERDLIHT RELIET SHUTOPF VALVE (FVE). THE RELIZT VALVE
INCORPORATES A SINSE PORT WHIGCH SENSES THE LHZX MANIFOLD FRESSURE VIA A
SENSE LINE. THE CRACKING AND RESEAT FRESSURES ARE BETWEEN 40 & 5% PSIG.

FATLURE MODE:
RUPTURE/LEAKAGE OF THE VALVE BQDY DURING LOADING, ASCENT, AND DUMP/INERT.

CAOSE(S) =
FATIGUE, MATERIAL DEFECTS, DAMAGED/DEFECTIVE BQDY JOINT SEALS.
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. ’ SHUTTLE CRITICAL TTEMS LTST - ORBITER
|

SUBSYSTEM :MAIN PROPULSICH FMEA NOQ 03-1 =0416 =5 REV:04,08/88

EFFECT(S) ON:
{A)SUBSYSTEM (D) INTERFACES (CYMISSION (D) CREW/VEHICLE

(&,B) LH2 LEAKAGE INTC THE AFT COMFARTMENT FROM MANIFOLD SENSE LIME
{(VALVE INLET IS NOT EXPCSED TC LHZ UNTIL RELIEF SHUTQFF YALVE [(FVE) IS5
CPENED AT MECQ). POSSIBLE LOSS OF ADJACERT CRITICAL FUNCTIONS LUE TG
CRYQ EXPQSURE. POSSIELE AFT COMPARTMENT OVERPRESSURIZATION AND
FIRE/EXPLOSTON HAZARD. ILEARAGE INTO AFT COMPARTMENT DETECTABLE DURING
PROFPELLANT LOADING USING HAZARDOUS GAS DETECTION SYSTEM (HGDSs) .

ALSO RESULTS IN FOSSIELE LOSS OF HELTUIM SUPFLY DURTHG MANIFOLD
REPREGSURIZATION CAOSING LOSS OF AFT COMPARTMERT PURGE (RTLS AND TAL
ABORET CRITICAL).

{C) ON GROUND, VIQLATION OF HeDS LOC REQUIREMENT WILL RESULT IN LAUNCH
SCHUB.

(D) POSSIELE LOSS OF CREW/VEHICLE.

DISPOSITION & RATIONALE
{(A)DESIGN (B)TEST (C)INSPECTION (D)TAILITRE HISTORY (E}OPERATIONAL USE:

{A) DESIGH

. THE RELIEF VALVE CONSISTS CF TWD SECTIONS: A PRESSURE ACTUATED MAIN
| POFFET SECTION AND A PILOT SECTTOK WHICH SENMSES MANIFOLD PRESSURE BY
' - MEANS OF A SENSTIHG LINE.

' THE FILOT SECTION CONTRGOLSE THE OPENING AND CLOSING OF THE MATN PORRET BY
ALLOWING THE MAKIFOLD PRESEURE TOU ENTER OR EXIT A CONTROL CHAMBER. WHEN

| THE MANIFCLD PRESSURE REACHES A FREDETERMINED PILOT SETTING, THE FILOT

; VENTZ THE CHAMBER PRESSURE OVERECARD ALILOWING THE PRESSURE DIFFERENMTIAL
ACRO5S THE MAIN POPPET TO PUSK THE MAIN POPPET OPEN. ONCE THE MANIFOLD
FRESSURE DROPS BELOW THE PILODT CONTROL SETTING, THE PILOT POPPET CLOSES,
THE MANIFOLD PRESSURE ENTERS THE CONTROIL CHAMEER, AND THE MAIN POPPET
CLOSES.

THE END CAP, THE PILOT HOUSING, AND THE MAIN BODY ARE CONSTRUCTED OF
6061-T651 ALUMINUM ALLOY, THE INTERMEDIATE HOUSING IS5 CONSTRUCTED OF
304L CRES. THE THERMAL ISOLATOR IS CONSTRUGCTED OF VESPEL SP2l. THE MAIN
SEAT VALVE HOUSING IS CONSTRUCTED OF PH13-9MO CRES.

THEE VALVE IS DESIGNED FOR A STRUCTURAL FACTOR OF SAFETY OF 2.0 PROOF, 4.9
BURST. IT IS DESIGNED FOR 10,000 CYCLES (100 MISSICHN EQUIVALENT) AND

: TESTED THROUGH A TOTAL OF 5000 CYCLES UNDER CRYOGENIC AND AMETENT

| TEMPERATURES.

! THERE ARE SIX EXTERNAL LERK PATHS. THEY ARE SEALED USING SPRING LOADED

FACI SEALS (SPRING IS INCONEL, JACFET 18 TEFLON). THE VALVE BCDY SEALING
SURFACES HAVE 8 MICROINCH SURFACE FINIEH.



SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM :1MAIMN PROFULSION FMEA NGO 03=-1 =0Q436 -5 REV:D4 /08B/28

{E] TEST
ATE

VISUAL INSPECTION
STROXE VERITICATION OF MAIN POFFET (0.225 +/= 0.002 INCH)

AMEIENT TEST

PROCF PRESS: VALVE BCDY, 110 PSIG INLET & SENSE PORT, 300 FEIC OUTLET

INTERNAL LEAFAGE:

1l TC 35 P51z GHe AT INLET AND SENSE PORT
10 SCIM MAX AT CUTLET PORT

EXTERNAL LEAKAGE: 55 PSIG GHe; 5 SCIM MAX
CRACKE/RESEAT: 40 TD §% PSIC
REVERSE FLOW LEAFAGE:*

16 P3ID GHe CQUTLET TD IMLET

MAIN EEAT LEAKAGE 50 SCIM MAX

PILOT REVERSE LEARAGE 1700 SCIM MAX.

CRYOGENIC TEST (GHa AT =380 [CES F):

CRACK/RESEAT: 40 TD 55 PSICG, VALVE BODY AMEIENT
EXTERNAL LEAKAGE: 55 PSIG, 10 SCIM MAX, VALVE BODY =100 DEG F

INTERNAL LEAKAGE: 35 PSIG, 10 SCIM MAX, VALVE BODY =100 DEG F

CERTIFICATION
IIFE TEST
CRYC = 4500 CYCLES OPEN AND CLOSED USING LN2, VALVE CHECEED FOR
INTERNAL LEARAGE AFTER EACH 500 CYCLES, VALVE CHECKED FOR CRYOD
INTERNAL LEARAGE AFTER EACH 1500 CYCLES.
AMEIENT - 500 CYCLES, VALVE INTERNAL LEAK CHECE EACH 50 CYCLES.
CRYD STERDY STATE FLOW TEST

SENSES PORT FRESS AT 65 PS5IG GHe AT =412 DEG F
FLOW RATE CF 272 GPM LH2 AT 23 PSID

CRYO RESPONSE TEST

1.5 EEC TOQ INDICATE STEADY FLOW AFTER CRACKING WITH LH2

fi3-1- 1870



SHUTTLE CRITICAL ITEMS LIST - OREBITER

SUBSYSTEM :MAIN PROTULSION FME2Z NGO 03-1 =04316 -5 REV:04/08/83

CRYO FUNCTIONAL TEST USING LHZ
CRACKELD AT S1 PSTG: RESEAT AT 44 PSIG
RANDOM VIEBRATION 13-.3 HQURS IN EACH OF THE THREE AXES

FIRST 4 HOUR AND 26 MINUTE PERICD
ENVIRONMENT: AMBIENT
SENSE PORT: 35 PSIG GHa AT -425 DEG F
MAIN INLET: AMBIENT

SECOND 4 HOUR AND 26 MINUTE PERICD
ENVIRCHNMENT: AMBIENT TOQ +100 TO -100 TQ AMBIENT
EENSE PORT: 35 PSIG GHe AT ~425 DEG F
MAEIN INLET: 35 PEIG GHe AT -425 DEG F

THIRD 4 HOQUR AND 26 MINUTE PERICD
ERVIRONMENT: AMEIENT

SENSE PORT: 35 PSIG GHe AT -425 DEG F
MAIN INLET: 35 PSIG LN2

. CRACK/RESEAT AND INTERNAL LEAKACE PERFORMED AT COMPLETICN OF EACH AXIS
OF VIBEATLION. ’

BENCH HANDLING AND LDESTGN SHOUK PER MIL=-S5TD=810
FOLIOWED BY AMBIENT CRACK/RESEAT AND INTERNAL LFAKAGE TESTS.

THERMAL CYCLE TEST {3 CYCLES)

VALVE AT 70 DEGC F: SHOCKED WITH -300 DEG F FLUID FOR 20 MINUTES MIN:
VALVE ALLOWED TOC WARM UF TO 70 DEG Fr VALVE HEATED T 278 DEGC F FOR 1%

MINUTES. DURING THE 15 MINUTES THE VALVE WaAS YTESTED FOR AMBIENT
CRACK/RESEAT FRESSURE.

ELECTRICAL BONDING

BURST TEST
220 PEIG ON SENSE AND INLET PORTS, €00 PSIG ON OUTLET PORT

OMRSD

Y41lAYC.020 OREITER LHZ PROFP 5YS5 EXTERNAL LERK TEST {(I5)

V41A¥0.140 LH2 PROP SYS DECAY CHECK (EVERY FLIGHT)

V4lA¥D.221 SIGHATURE LEAK CHECE (EVERY FLIGHT)

V41AY0.280 RVE,s FEEDLINE RELIEF PILOT BELLOWS LEARK CHECK (EVERY FLIGHT)
W41BHO. 120 RVE LH3I MANIFOLD RELIEF VALVE FUUHNCTIONAL (PRIOR TO FIRET
REFLICHT OF EACH VEHICLE)

V41BUD.010 ORBITER MPS COMFONENT INSPECTION (EVERY FLIGHT)



SHUTTLE CRITTCAL ITEMS LIST - QRBITER ‘

SUBSYSTEM -:MAIN PROPULSIGH FMEA NO QO3=1 -0436 =5 REV:04/0E/BH

(C) INSPECTION
RECEIVING INSPECTION

RAW MATERIALS ARE VERIFIED BY INSFECTION FOR MATERIAL AND PROCESS

CERTIFICATICN. PART PROTECTICON COATING AND PLATING REQUIREMENTS ARE
VERIFIED BY INSPECTION.

CONTAMINATION CCONTROL

CONTAMINATION CONTROL FROCEES AND CCRROSTION PROTECTION PROVIZIONS ARE
VERIFIED. CLEANLINESS TO LEVEL 400& (PROCUREMEINT SPECIFICATION
REQUTREMENT IS 400} VERIFIED BY TNEFECTION.

ASSEMBLY /INSTATTATION

ALL CRITICARL DIMENSIONS ARE VERIFIED BY INSPECTION. LOG OF CLEAN ROOHM
AND ToOL CALIERATICON IS VERIFIED BY INEPECTION. TORQUE PER DRAWINHG
REQUIREMENTE AND SURPACE FINISH ARE VERIFIED BY INSPECTION. SURFACES
REQUIRING CORRDSICH PROTECTICH ARE VERIFIED B3Y INSPECTION. ALL SEARLING
SUTRFACES AND SEALS ARE VISUARLLY EXAMINED BEFORE IMETALLATION USING 20X
MAGHTIFICATION. MANDATORY INSPECTICON POINTS ARE INCLUDED IH THE
MANUFACTURING PROCEDURE.

LRITICAL PROCESSES

HEAT TREATMENT, WELDING, PARTS PASSIVATION, AND AMNODIZINC ARE VERIFIED.
CRY FILM LUBRICANT AFPFPLICATIONS ARE VERIFIED BY INSPECTION.

HONDESTRUCTIVE EVALUATION

ALL WELDS ARE VISUALLY EXAMINED AND VERIFIER BY DYE PENETRANT. IN
ADDITION, BELLCWS WELDS (EXCLUDING END FITTING WELDS) ARE X-RAYED.

TESTIRG
ATP VERIFIED EY INSPECTICN.

HANDLTNG/ PACEAGTHG

PACKAGING FOR SHIPPFING IS VERIFIED BY INSPECTION.

{D} FAILURE HIZTORY
THERE HAVE BEEN NO ACCEPTANCE TEST, QRQUALIFICATION TEST, FIELD OR FLIGHT
FAILURES ASSOCIATED WITH THIS FATILURE MODE.
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. SHUTTLE CRITICAL ITEMS LIEST - OREITER
SUBSYSTEM (MAIN PROPULSION FMER NO Q3I=1 =0436 =5 REV:04,/08,/33
{E) OPERATICNAL USE

FLIGAT: NO CREW ACTION IS REQUIRED.

GROUND: CMT 51004 SEQUENCE TITLED "LMERGENCY PEOCEDURE FOR MATOR LEAR of

FIRE IN THE GRBITER AFT FUSELAGE"™ CUONTAINS SAFING SEQUENCE OF EVENTS FOR
MATOR LEARS IN TME HYDROGEN SYSTEM.



