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SUBSYSTEN NAME: MAIN PROEPULSION

REYISION 3 li/1o0/88
CLASSIFICATION NAME ) FART NUMEER
LRU : REGULATOR, PUBRGE ' MC284-0359-0004

REFERENCE LDESIGNATORS: PEB

QUANTITY OF LIKE ITEME: 1
ONE

PESCRIFPTICON/TUNCTION:

LHZ HELIUM MANIFOLD REPRESSURIZATION REGULATOR, 20 PSIG (0.5 INCH
DIAMETER INLET, 0.75 INCH DIAMETER CUTLET, 0.25 INCH DIAMETER SENSE
DeRT) . VENDAOR P/H: 7&8500-0004. :

REGULATEES THE EELIUM SUPPLY PRESSURE FROM 750 PSI DoWH TG 20 PSSl TG
FURGCE THE MPS FOLLOWING ENGINE SHUTDOWN AND TO PROVICDE S¥YSTEM |
REPRESSURIZATION DURING REENTRY. SENSES LHZ MANIFOLD PRESSURE TO
CONTRCOL FURGE FLOW. REGULATOR COFENS AT MANIFOQLD PRESSURES BELOW

17 PSI AMD CLGSES AT PRESSURES ABOVE 10 PST.
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SUBSYSTEM: MAIN PROPULSION
LRU :REGULATOR, PURCE SRITICALITY oF THIS
{TEM NAME: REGULATOR, PURGE FAILURE MODE:1 1
PAILURE MODE:
RUPTURE/LEAKAGE.
MISSICON PHASE:
PL FRELAUNCH
Lo LIFT-OFF
Lo DE=-CRBIT
VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMETA

: 103 DISCOVERY

1 104 ATLANTIS

CATSE:

FATIGUE, MATERIAL JEFECTE,

DAMAGED/DEFECTIVE SEALS,

CRITICALITY 1/1 DURING ANY MISSION FHASE OR ABORT?

REDUNDANCY SCREEN A) N/A

A)

B) N/A

C) N/a
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(A) EUBSYSTEM:

NURING PRELAUNCH AND ASSENT, RUPTURE OF THE SENSE PORTION QF THE
RESDLATOR RESULTS IN LHZ FROM THE MANIFQLLD {VIA THE BEGULATOR SINGSE
LINE} LEAKING INT? THE AFT FUSELAGE. BoEsIRLE LOSs OF SRITICAL
FUNCTIONS DUE TO COMPONENT EXPOSURE TO CRYOGENICS. POSSIBLE AFT
FUSELAGE FIRE/EXPLOSION HAZARD.

LEAKAGE DETECTAELE ON GROUND PRIOQR TO T=32 SECUKDE USING HAZARDOUS GAS
DETECTION SYSTEM [(HGDS) .

DURING ENTRY, VENT DOORS ARE CLOSED Te PREVENT INGESTION OF RCS AND AFU
CASES. RUPTURE OF THE REGULATOR DURING THE TIME PERICD THAT THE VENT
DOGRS ARE CLOSED AND MANIFOLD REPRESSURIZATION VALVES (LV42,43) HAVE
BEEN COMMANDED OPEN MAY RESULT IN OVERPRESSURIZATION OF THE AFT
COMPARTMENT. VENT DAOORS ARE OPENED WHEN VEEICLE VELOCITY DROPS BELOW
2400 FT/SEC.

t8) INTERFACING BUBSYSTEM(S):
SAME AS A.

(&) MISSION:
PeSSTBLE LAUNCH SCRUE DUE T LOC VIOLATION.

{D) CREW, VEHICLE, AND ELEMENT(S):
ECSSIBLE LOSS OF CREW/VEHICLZI-

RATIOMALE PFOR CRITICALITY:
FUNCTICNAL CRITICALITY EFFECTS:

CASE T: IR/2, 2 SUCCESS PATHS. TIME FRAME - PRELAONCH, ASCENT.
1) REGULATOR RUPTURES. _

2] CHECK VALVE (CV15) FAILS TO CHECK/LEAKS INTERNALLY

OR CHECE VALVE (CV14) FAILS T GHECK/LEAKS INTERNALLY

182 TROM THE FETDLINE MANIFOLD (THROUGH CV1S) OR FROM THE RECTRCULATICN
LINE (THROUGH CV14) WILL ENTER THE AFT COMPARTMENT. POSSIBLE L[QS3 OF
CRITICAL FUNCTIONS DUE TO COMPONENT EXPOSURE T¢ CRYOGENICS, POSSIRLE
FIRE/EXFLOSION HAZARD.

LEARRGE DETECTABLE ON GROUND PRIOR TO T-3ig SECONDS USING HAZARDOUS EAS
DETECTION SYSTEM (HGDS).

POSSIBLE LAUNCH SCRUB OUE TO LOT VICLATIQN.

POSEIBLE LOSS OF CREW/VEHICLE.
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CASE IX: 1lR/3, 3 SDCCESS PATHS. TIME FRAME = ASCENT
1) REZULATOCR RUPTURES _
2,3) LV42 AND LV43 FAIL TO REMATN OLASED

POSSIBLE OVERPRESSURIZATION OF THE AFT COMPARTMENT. RESULTS IN Less Qr
HELITM FrROM THE PNEUMATIC HELIUM SUPPLY. )

PRICR TO T-3 MINUTES, EXCESSIVE HELIUM LEAKAGE WILL BE DETECTAELE USING
HAZARDOUS GAS DETECTION SYSTEM (HGDS). AFTER LIFTOFF, EXCESSIVE HEL-UM
TANK AND/OR REGULATOR PRESSURE DECAY WILL NOT BE INDICATED BY SM ALTR™
OF CAUTICON AND WARNING.

PCSSTZLE LAUNCH SCRUB DUE TO LEC VIOLATION.
PCSSIRLE LOES QF CREW/VEHICLE.

LASE ITT: 1lR/3, 3 SUCCESS PATHS. TIME FRAME = ASCENT -
1) REGULATOUR RUPTURES

2} GHECK VALVE (CV13) FAILS TO CHECK/INTERNAL LEMFAGE

i) QHECK VALVE (£V24) FAILS TO CHECK/INTERMAL LEAKAGE

RESULTS IN GH2 LEAFAGE INTD THE AFYT COMPARTMENT. POSSIZELE
OVERFPRESSURIZATION, FPOSSIBLE TIRE/EXPLOSION HAZARD.

PRICR TCO T-9 MINUTES, EXCESSIVE HELIUM LEAKACE WILL EE DETESTAEBLE USING
HAZARDOUS GAS DETECTICN SYSTEM (HGEDS).

POSSIBELE LAUNCH SCRUB DUE TO LCC VIOLATION.

POSSIBLE LOES OF CREW/VEHICLE.

T ——— A — —— — - ——— ——— A ——— —— ——— - -
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(A) DEEIGNH: :

THE 20 PST HELIUM REGULATUOR IS A PILOT OPERRTED PRESSURE CONTRCL VALVE
THAT REGULATES 750 PSI HELIUM T9O 17-30 PSIG IN THE 02 AND HZ PROPELLANT
FEED MANTFOLDS.

WHEN THE MANIFOLD FRESSURE FALLS BELOW 17 PSIG THE SENSOR DIAPHRAGM
COLLRPSES, FUSHING THE PILOT VALVE QPEN. THIS ACTION RELITVDS PRESSURE
ON THE CLOSING SIDE OF THE MAIN POPPET AND ALIOWS INLET PRESSURE ~0
CPEN THE MAIN POPPET. WHEN THE SENSE PRESSURE RERCHES 17=30 PSIG, Tu=
OCIAPHRAGM EXPANDS CLOSING THE FILOT POPPET. THIS ALLOWS INLET PRESSURE
TG THE CLOSING SIDE OF THE POFPET CLOSING THE MAIN POPPET. THE
REGULATOR ATISC CONTAINS AN INTERNAL RELITF VALVE THAT RELIEVES THT
OUTLET PRESSURE THROUGH THE SENSE PORT AT PRESSURES BETWEEM :-3 AND 230
BPs1D.

THZ REGULATOR HOUSING IS DESIGNED TC WITHSTAND 3400 PSIG ON THE INLTT

03-1~ Z46S
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SIDE ANTy 1140 PSIG COH THE OUTLET AND SENSE FORTS WITHQUT ERUPTUERE. THIS
¥IELDS A BURST SAFETY FAGCTOR OF 4.0. THE HOUSING MATERIAL IS S061-TE351
ALUTMINTIM . THE MANIFOQLD IS MANUTACTURED FROM 21-6-2 CRES. THE
HOUSING,/MANIFOLD INTERFACE IS SEALED TO A LEAKAGE ALLOWABLE OF 1 SCIN

BY USE oF SPRING LOADED RACO SEALS. TEE HOUSING ASSEMBLY IS DESIGHED

AGAINST FATIGUE FAILURES WITH THE SUPPLIER PERFOEMING & 100 MISSTON
LITE CYCLE PRESSURE TEST (1552 TOTAL CYCLES) DURING CERTIFTICATION.

[y TERT:

ATP

AMEIENT TEMPERATURE TESTS

FROQF PRESSURE f1700 PSIG IMLET, S7¢ PSI¢ QUTLET AND SENSE)
INTERNAL LERKAGE

INLET TO QUTLET (850 AND 00 PSIG INLET, 30 PSIG SENZE]
INLET TO SEMSE (850 AMD 5300 BSIG IMNLET)

SENSE To INLET (lea PSIGC SENSE)

EXTERNAL LERKAGE (85%0 PSIG INLET, 285 PSIG QUTLET AND SENSE)
TUNCTIONAL

RESFULATION (500 To B50 PSIS INLET FRESSURE AND 1% MO 20 PSIG SENSE
PRESSURE)

TRANSTENT RESPONSE (SLAM START WITH 500 AND 850 F5IG INLET AND .7 IC 35
=5l SENSE) '

ZLECTRICAL BONDING

1CW TEMPERATURE TESTS {-140 DEG F M2X FLUID TEMPERATURE AND EBODY
TEMPERATURE -10C DEG F MAX)

INTERNAL LEAKAGE :

INLET TO QUTLET (€50 AND %00 PSIG INLET, 30 FSIG SENSE)
INLET T2 SENSE (850 AND 500 PSIG INLET) . h
SENSE TO INLET (180 PSIG SENSE)

FUNCTIONAL TEST

BEEGULATION (S00 TO A50 PSIG INLET PRESSURE AND 17 TO 10 PSIG SENSE
PRESSURE}

TRANSIENT RESEONSE (SLAM START WITH 500 AND 85¢ PSI@ INLIT AND 17 TO 20
B5IG SENSE)

CERTIINICATION

03-1- 2470
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TWQ TNITS CERTIFIED

VIBRATION AND SHOGCK TESTING

RANDOM VIBRATION - 13,3 HOURS .IN EACH OF TWO AXES (REGULATOR CENTERLINE
AXIS AND MOUNTING HOLE CENTERLINE) [TWO UNITS] C
CNE UNIT PRESSURIZED T& 150 PSIG (AL PORTS)

ONE UNIT PRESSURIZED TO 43 PSIE (ALL PORTS)

TRANSIENT VIBRATION — 5 TO 35 HZ AT p 0.25 g IN BACH OF TWO AXES WITH
THE INLET AND OUTLET PORTS PLUGGED. [TWO UKITS]

ONE UNIT WITH SENSE PORT FRESSURIZED TD 150 PSIG

ONE UNIT WITH SENSE PORT PRESSURIZED TOD 43 PsSIs

DESIGN SHOCK - PER MIL-5TD-510 IN EACH UF 2 AXES. [TWO UNITS]

PERFURM AMBIENT INTERNAL AND EXTERMAL LEARAGE AND FIRHOTICKAL TESTS [SEL
ATF ABOVE] AFTER VIBEATION AND SHOCK TESTING IN BAOH ANIS.

THERMAL CYCLE TEST = WITH INLET AT 750 PSIG AND THE RECULATOR FLOWING,
CYCLE +7Q F TO ~14Q F TO +250 F TO ~140 F TU +250 F TQ =143 F TO +2350 F
TO =140 F TCO 70 F. UPON COMPLETION, PERFORM AMBIENT INTERNAL AND
EXTERNAL LEAKAGE AND FUNCTICNAL TESTS (SEER ATP ARBOVE). [ONE UHNCT)

LIZE CYCLE TEETS

1500 TRANSIENT CYGLES
INCREASE INLIT FRESSURE FRCOM O To 550 PSIG IN 8 MS MAXIMUM EERFORM
AMBIENT INTERNAL AND EXTERNAL LERKAGE TESTS AFTER EACH 500 CYZLES.

50 CYCLES '
DECAY THE INLET PRESSURE FREOM 2S00 PSIC TO 30 PSTS WITH THE SUTLET
SLUGGED.

MAX FLOW TEST

700 PEIG INLET PRESSURE, MAX FLOW RATE OF 0.32 LB/SEC GHE, MEDIA
TEMPERATUIRE &0 QEg & : B

UFON COMPLETION OF ALL CYCLING, PERFORM AMBIENT AND LOW TEMPERATTRE
INTERNAL AND EXTERNAL LEAKAGE, AND LOW TEMPERATURE FUNCTIONAL TESTS.

BURST TEST ~ 2400 PSIG (INLET), ll40 FSIG (OUTLET AND SENSE] [CNE UNIT:

OMRED

V4LlAYOD.140 LHD2 PROPELIANT SYSTEM DECAY CHECX (EVERY FLIGHT)
V4lAYO,221 HELIUM SIGNATURE LEAK CHECK (EVERY FLIGHT)

V41lAYO0.310 LH2 REPHESS SYSTEM LEAK TEST (IS)

V41BGD.021 PR6 LHX MANIFOLD REPRESS REGULATOR FUNCTIONAL {FRIDR T
FIRST REFLIGHT OF EACH VEHICLE)

V41RUQ. 010 MPS COMPONENT VISUAL INSPECTION (EVERY FLIGHT)
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() INSPECTION:
RECEIVING INSPECTION

INCOMING MATERIALS ARE VERIFIED BY INSPECTION FOR MATERIAL AND PROCESS
CERTIFICATION.

CeNTAMINATION CONTROL ' " -
ALL PARTS ARE CLEANED FRIOR TO ASSEMBLY AND ARE MAINTAINED TG
FLEANLINESS LEVEL 100A-

ASSEMBLY /INSTALLATION

PARTS ARE WISUALLY INSPFECTED. ZPRIDR TO ASSEMELY, TESTS ARE PEORFDRMEL
T2 FRECLUDE FAIILURES OF THE MAIN FOFPET STATIC SEAL, BELIOWS ASSEMELY
AND BELLEVILLE SPEINGS. TORQUE IS VERIFIED FER AFPLICABLE
REQUIREMENTS. ALL MANDATORY INSPECTION POINTS ARE IHNCLUDED T2 ENSURE
THAT COURRECT MANUTACTURING PROCEDURES ARE FPOLILOWED. SEALS ARE VISUALLY
ZYAMINED PRIOR TO IHSTALIATION FOR DAMAGE.

TRITICAL PROCEESSES

TIG WELDED FARTS ARFE WITNESSED BY INSFECTICH. ALT CRES DETATLE ARE
PASSIVATED TO PFRECLUDE CORROSICN. ANODIZE IS VERIFIED BY INSPESTION.

NOWLDESTRUCTIVE EVALUATIION
HELITM LEAK DETECTION I= VERIFILD BY IHSPECTIGH. WELDING SAMFLES ARE
EXAMINED AND VERIFIED BY INSPECTION. . .

TESTING
ATF IS5 VERIFIED BY INSFECTIOH.

HANDLING/ PACKAGING
PACKAGING TOR SHIPMENT IS VERITIED 3Y INSPECTION.

(D) FAILUERE HISTORY: ) .

ODITRING ATP THE EXTERNAL LEAFACE EXCEEDED BEQUIREMENTS (CAR‘s ARE3737,
ABS53T). IT WAsS CONCLUDED THAT THE LDESIGN CRNNOT CORSISTENTLY MEET CHE
SCIM REQUIREMENT AT TEMPERATURES CODLDER THAN -100 F. THE SPECIFICATION
REQUIREMENT WAS FELAXKED TO ALLGOW THEEI SCIMS EXTERNAL LEAKAGE AT
TEMPERATURES COLDER THANW -100 F.

OURING ATP EXTERNAL LEARAGE EXCEEDED REQUIREMENTS (CAR ASSE2). - THE
ANOQDIZIING PROCESE ETCHER THE SEALING STRFACE CAUSING IRRECULARITILES
SUFFICIENT TO ALLOW LEREKAGE PRST THE SEAL. THE DREAWING WAS CHANGED T2

SPECT¥Y BRUSH ALODINE TO THE SEAL AREA. THE CHANGE IS5 EFFECTIVE FCOR
ALL FRODUCTION PARTS.

(E) QPERATIONAL UEHE:
PNETMATIC ACTUATION HELIUM BOTTLE FRESSURE IS ON A DEDICATED CISPLAY IY
COCXPIT. CREW BCTION IS TO FOLLOW NORMAL LEAK ISOLATION PRCOCEDURE.

03-1- 2472
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PRICR TO MECD, ISQLATION VALVES (LV7y, LVE) WILL BE RESPENED LMD THE
LEFT ENGINE HELIUM CROSSCVER VALVE (LV10) WILL EBE OREMED.

EFFECTIVE FOR CI-8D EQFIWARE, CR 89357E "MPS PNEUMATIC SYSTEM TDA AND
DISPLAY -~ BFE" ADDS PHEUMATIC TANK, REGULATOR, AND ACCIMULATOR
FRESSURE TGO THE S/M ALERT FRA SYSTEM AMND ADDS THE 3 FRESSURE
MELSUREMENTS TO THE BFS SYSTEM SUMMARY DISPLAY¥., THIS ALLOWE THE FL-GHT
CREIW TO RESEOND TO A PNEUMATIC HELITM SYETEM LEAK INCEFENDENT OF CrRoUND
CONTROL.

. ———— — ————————— T ———— ———————————— —— - - B Al e A P il T T - ——— T

RELIARILITY ENGINEERING: L. H. FINERERG
DESIGH LEHNGINEERING E. Q5LUND
QUALITY ENGINEERING F. WILLIAME
NASA RELIAPILITY

HASA DESZIGN

NASA QUALITY ASZURANCE
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