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ASSEMBLY :FHESSURIZATION SUBSYSTEM CRIT. FUNC: 1=

B/H RI MC284=-0421-0011,-0%12 ¢RIT. HDW: z

B/N VENDOR: svsaaae 111,-112 YEHICLE 1532 163 1oz
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VALVE RELIEF, PRESSURE, BURST PISC & PQPPET.

FONCTION:
FROVIDES PRESSURE RELIEF IN EVENT REGULATOR FAILS OPEN QR PROFELLANT
PRESSURE RISES DUE To THERMAL INCREASE., THE &£.5. BURST DISC RELIEZF
PRESSURE IS 224 TO 340 PSI. MAIN POPFET MIN CRACRING PRESSURE IS 3J1E T
AND THE MINIMUOM RESEAT PRESEEURE IS 310 PSI. AMEIENT PRESSURE SENSING
fEXTERNAL) IS FROVIDED SINCE THE VALVE QUTLET IS SUBJECTED T
BACK=PRESSOFEF. STRINLESS STEEL BURST DISK ASSEMBLY CONTROLLED BY INLET
FRESSURE AMCTING QN BELLEVILLE SFRIHG PRQTEETE RELIEF VALVE FROM
PROPELLANT EXPOSURE.

FAILIORE MODE:
BURST DISK RUPTURES PREMATURELY, BURST DISC LEAKS

CAUSE(S) :
INCORRECT PRESSURE SEITING, FATIGUE, SHOCK, EXCESS PFRESSURE CYCLING,
VIBRATION, MAT'L DEFECT.

EFFECT (8) ON:
{A) SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEHICLE -

{A) LOSS OF REDUNDANCY FOR HELIUM LEAWACE, RELIEF VALVE'S MAIN PAPPET
PROVIDES REDUNDANCY. RELTEF VALVE WOULD BE EXPOSED TO HELIUM WHICH 12
SATURATED WITH PROPELIANT VAFOER.

(B) NO EFFECT

(C) No EFFECT

{D) M2 EFFECT
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{E) FUWCTIONAL CRITICALITY EFFECT - POSSIBLE LOSS OF CROW/VIHICIZ T
ULLAGE PRESSURE IS DEPLETED, INABILITY TO PERFORM MATED COAST/ET Szo/
ENTRY DUE TO LESS OF PROPELLANT TANK PRESSURIZATION. BURST DISK RUPTUZ:
ON=ORBIT CANNOT BE VERIFIED DUE TO LACK OF INSTRUMENTATION IN OVERBCASD
VENT LINES.

DISFOSITION & RATIONALE:
[A)DESIGN (B)TEST (&)INSPECTION (D)FAILURE HISTORY [E)OPERATIONAL USE

(A) DESICN
TME BURST DISK AND RELIEF VALVE POPPET ARE REDUNDANT FOR EXTEIRMAL
LEAKAGE. A 25 MICRON FILTER DOWNSTRERM OF THE BURST DISK REDUCES THT
POTENTIAL FOR CONTAMINATION CAUSED LEAKAGE FAILURES.

THE MAIN POPFET STEM IS A SIEPARPARTE PIECE FROM THE MALN SENSING SFPRING
ACTUATION MECHANISM. THIS PROVIDES CLOSE TOLERANCE CONTROL OF QPINING
SPRING FORCE. THE VALVE MATERIALS ARE ALL COMPATIBLE WITH PROPELLIANT.

(%) TEST
THE QUALIFICATION TEST FROGRAM INCLUDED RANTGOM VIBRATION, SHOCK {P’R
MIL=-STD 810 20g PFEAK), TEERMAL CYCLE (+20 TO +130 DEG F), ENDURANCE (3

CYCLES RELIEF VALVE AND 36,500 CYCLES FOR THE BURST DISK). ANC PRUFEL;' B
COMPATIBILITY.

THE UNIT WAS ALS0 QUALIFIED AS PART OF THE PQD ASSEMZILY DURING THE
VIBRD=RCOUSTIC TESTING AT J5C (131 EQUIVALENT MIESZONS). THE HOT FIRE
TEST PROGEAM AT WSTF SURJTECTED THE UNIT TO 34 EQUIVALENT MISsSICN CUTY
CYCLES AND AFPROX SEVEN YERRS OF PROPFELLANT EXFQSURE,

THE VALVE ACCEPTANCE TESTING INCLUDES PRCQF PRESSURE, EXNTERMAL LEAFACE,
INTERNAL LEAKAGE, RUPTURE PRESSURE SETTING, CRACKING AND BESEAT FRESSURS,
FLOW CAFACITY, CLEANLINEEE AND DRYING, FRDOF AND LEAW TESTING OF WELDED
JOINTS OF THE BELLOWS, AND CHECKING OF FROFER SET POINT OF THE BURST LCISE
ACTUATGR.

OMRSD PERFORMS THE POLLOWING: A BURST DISK LEAK TEST EVERY MISSION. A
RELIEF VALVE LEAX/FUNCTIONAL TEET THE FIRST FLIGHT, THE FIPTH FLIGHT AND
EVERY FIVE FLIGHTS THEREAFTER AND ON A CONTINGENCY BASIS.

{€) INEPECTION

RECETVING THSPECTION
FAW MATERTAL AND PHYSICAL PROPERTIES ARE VERIFIED BY INSPECTION.

CONTAMINATION CONTROL

CLEANLINESE QF THE RELIEF VALVE INTERNAL FLOW CAVITY TC 199 FOR THE
MC2B84=0421-0011 AND LEVEL 10CA FOR THE MCO2384--0421-0012 AND CORROSTON
FROTECTION ARE VERIFIED EBY INSPECTION.

ASSEMBLY / INSTALLATION

DIMENEIODNAL AND VISUAL INSPECTICN IS VERITIED EY INSFECTIGN.
MANUFACTURTING PFROCESSTES, THSTALLATION, AND ASSEMELY OPERATIOME ANE
VERTFIED BY INSPECTION. TEFLON GUIDE RING INSTALLATION IS VERIFIED BY
INSFECTION. CRITICAL DIMENSIONE AND EURFACE FINISHES ARE VERIFIZD EY
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INSPECTISN. SEAT I§ VERIFIED BY INSPECTICM Tov BE FREE OF SURFACE CIfz:ot.
A4l CRACKS PRIOR TO ASSEMELY.

HONDESTRUCTIVE -EVALUATION

EADIOGRAFHTC INSPECTICON OF WELD WUMBEIR W8 (FER EPF55760003) PER
MIL=5TD=453 IS5 VERIFIED BY INSFECTIOQON, PENETRANT INSPECTICH PER
MIL-I-5866 TYFE 1, METHOD A OR C, OF WELD WUMBER W3, WS, W8, Wz, AND wWL.
(FER EPS5760009} IS VERIFIED BY INSPECTIGN.

SRITICAL FROCESSES

WELDING FER EPSS760009 IS VERIFIED BY IMSPECTION. WVISUAL CR 10X
MAGNIFICATION INSFECTION OF ALL WELDS PER EPS37600GT 15 VERITIID BY
INSPECTION. PROQF PRESSURE TEST AND LEAK TEST OF CERTAIN WZLDS IS
VERITIED BY IHSPECTICON.

TESTING
ATP Is WITNESSED AND VERIFIED BY INSPECTICON.

EANDLING/FACKAGING .
PACKAGING OF THE FINAL ASSEMBLY FOR SHIPMENT PER 1EPSE7S0009 IS VERIZLI™T
EY INZPESTION., HANDLING AND STORAGE REQUIREMENTS ARX VERIFIID BY
INSFECTION. RETURNED AND ACCEFTED GOODS ARE EEPT IN BONDED AREAS AND
VERITIED RBY INSPECTION.

(D) FAILORE HISTORY
NG FLIGHT FAILURES HAVE OLCURRED IN THIS MODE.

CAR ABS211 INDICATES RUFTURE OF THE RURST DI5C DUE TO IMFRCFER
INSTALLATION OT THE BURST DISC ACTUATION TOOL AT THE SUPPLIZR. THIE WwhAS
DUE TS CPERATCR FAILURE. :

CAR AB4SES RECGRDS ACTUATION OF THE EBURET DISC AT WSTY DUE TO IMPROFLZ
PROPELLANT TANE LOADING PROCEDURE WHICH ALLOWED PROPELLANT TO BE FCECID
INTG THE INLET LooF TO THE RELIEF VALVE.

CAR ABS275 RECORDS ACTUATICH OF THE BURST DISC AT WSTF. NO- DEFINITE
CAUSE COULD BE DETERMINED ALTHOUGH A PRESSURE SPIFE WAS ESUSPECTED.
IMFROVED INSTRUMENTATICOK (FASTER RESFONSE) WAS INCORPORATED INTO THE TIZ
SET=-UP.

CAR ADY222 RECORDS LOW ACTURTION FRESSURE FOR THE BURST DISC SUPPLIIZR
LTP. THE FAILURE WAS ATTRIBUTED TO A PFARTICLE LODGED BETWEEN THE EIILI'.
ERD FPITTING AMND STOP WHICHE SUSSEQUENTLY WORKED FREE CAUSING A CHANG: IN
ACTUATION FRESSURE. A CHANGE WAS MADE TO THE BELLOWS DIMEMNSIONAL
CLEARMNCE AND FEE=-ATF CYCLE TEST WAS INCORFORATED.

{E) OPERATIONAL USE
NO ACTION FOR PIRST FAILURE. IF SECOND FAILURE IS BEFORT ET SEF USE
CROSSFEED. FOR NOTICEASLE LEAK RATES ON-ORBIT DUMP ONEGARD PROPELLANT.

FOR ENTRY USE CROSSFEED. THIS MAY NOT BE SUFFICIENT FROPILLANT FCR

NOMINAL ENT®RY. 1IF THE LEAK CCOURS DURING ENTRY USE FAILED 5¥s Dowd T2
ZERD EVT. SWITCH TC CROSSFEED FUR THE REMAINDER OF ENTRY.

B3-24 - 36 er



