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ASSEMELY ;PRESSURIZATION SUBSYSTEM : ERIT, FUWC: 13
P/N RI tMC284-0421=0011, =0012 CRIT. HOW: 3
P/N VENDOR:5760¢5~111,-112 VEHICLE 102 101 sy
QUANTITY :4 - EFFECTIVITY: X X ¥
12 PER POD PHASE(S5): PL X LO X 00 X D3 X LE X

11 PER PROPELLANT

h { EM: A-FAIL B-u/A C=FAZE
FREFARED B8Y: AFPROVED BY:rr -/ . APPROVED B¥ [NAZA: ;
DES J LAZARUS ~ DEs : -
EEL R P DIEHL REL
QE W J SMITH QE
ITEM:

VALVE RELIZF, PRESSURE, BURST DISC & POFFET (RVZ0Q1, 202, 301, 102%.

FUHCTIOM:
FRGVIDES FRISSURE RELIEF IN EVENT REGULATCR FAILE CDEN OR PROPEILIANT
PRISSURE RISES OUE TO THERMAL INCREASE. THE $/8% BURST DISC RUPTURE
PRESSURE IS 324 TO 340 FSI. THE MAIN FOFFET MINIMOM CRACKING PRESSURE Iz
3153 P5I AND THE MINIMUM RESEAT PRESSURE IS5 310 PSI. AMBIENT PRESSURE
SENSING (EXTERNAL} IS PROVIDED. STAINLESS STEEL BURST DISK ASSEMELY
CONTRCLLED BY INLET FRESSURE ACTING oN BELLEVILLE SEEING PROTECTS RELITY
VALVE FROM PROPELLANT EXPQSURE.

FAILURE MADE:
FAILS QUT OF TOLERANGE: BEURST DISC DOES NOT RUPTURE AS REQUIRELD.

GAUSE(S):
STRESS CORROSION, IMFROPER INSTALLATION/HANDLING, FATIGUE, MAT'L BZF,
STRUCTURAL FAILURE, POPPET BIKDS IN GUIDE, DIAPHRAGCM FRACTURE, BETLIVILIC
FRACTURE, BELLOWS LEAK CAUSING PROFELLANT EXPOSURE TC BELLEVILLE HOUSINS.

EFFECT(5) ONM:
(A) SUREYSTEM {B) INTERFACES {CIMIZSSION (D) CRhEW,/VERICLE

(A} WO EFFECT UNLESS MULTIFLE FAILURES OCCUR.
ruj‘nu EFFECT '

(¢} NO EFFECT

(D) N& EFFECT _

(E) FUNCTIOMAL CRITICALITY EFFECT - POSSIBLE LOSS OF CREW/VEHICLE DUT T2
OVERPRESSURIZATION OF PROP TANKS. REQUIRES FAILURE OF BOTH REG STAGES

WITH SOLENQID VALVE OFEN. LIMITED TIME TO TAKE CORRECTIVE ACTION.
UNABLE TQ CHECK BURST DISK ON SROUND WITHOUT RUPTURING.
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DISPOSITICN & RATIONALE:-
{A}DESIGN (B)TEST (C)INSPECTION {D) FAILURE HISTORY (E)}CPERATIONAL O5E

(A) DESTGN
THE FACTOR OF SAFETY FOR IS 1,5 FOR PROOF FRESSCRE AND 2.0 FoOR BURST
FRESSURE. .

THE MECHANISM DESIGH, INCLUDING DIMENSIONAL TOLERANCES OF THICKNESS CF
THE DISES AND BELLOWS DIAMETER, INEURES PROFER PRESSURE FORCE IS
AVAILABIE AND DISK WILL RUPTURE. —— :

SERTES REGULATORS PROVIDE REDUNDANCY FOR FAIL OPEN RECULATOR. FOR ANY
EFFECT OF OF RE~ENTRY HEAT SOAE BACK oN LOW PROFELLANT MASS REMAINING,
THE POST LANDING PURGE AND VENT REQUIREMENTS RELIEVE PRESSURE BUILD=CP
APTER LANDING. EXCESSIVE ULLAGE PRESSURE TRIGGERS A CAUTION AND WARNTNG
ALERT AND THE HELIUM ISOLATION VALVE CaN BE USED TO ISOLATE MEIIUM Tavr
PREEETRE.

{B) TEST ;
THE QUALIFICATION TEST PROGRAM INCLUDED RANDOM YIBRATION, SHOCK (PER
MIL-5TD=-810 20g FEAK), TMERMAL CYCLE (+20 TO +150 DEG ¥}, EMDURANCT
CYCLES=RELIEF VALVE AND 36,500 CYCLES FOR THE BURST DISE), AND PROPEL
COMPATIRILITY.

THE UNIT ALS0 WAS QUALIFIED AS PART OF THE POD ASSTMBLY DURING THE
VIBRD=-ACQUSTIC TESTING AT JSC (131 EQUIVALENT MISSISNS). THL HOT FLA=
TEST PROGRAM AT WETF SUAJECTED THE UNIT TOD 24 EQUIVALENT MTS85IoN DUTY
CICLES AND APFROX 7 YEARS OF PRUPELLANT EXPOSURE.

ACCIPTANCE TESTING INCLUDES PROOF PRESSURE, EXTERNAL LEAKACE, INTERNAL
LEARAGE, CRACKING AND RESEAT PRESSURE, FLOW CAPACITY, CLEANLINESS AND
DRYING, PROOF AND LIAK TESTING OF WELDED JOINTS &F THE BELLOWS, AND
CHECKXING OF PROPER SET FOINT OF THE BURST DISK ACTUATION.

CMESD: ND GROUND CHECKOUT OF THE BURST DISK~-fUNCTION IS PERFORMED, TEZ
TQOL USED AT THE SUPPLIER'S FACILITY FOR VERIFICATION COF THE BURST CIsK
FUNCTION IS NOT USABLE ON THE VEHICLE.

(C) INSPECTION

RECEIVING INSPECTTON
TEST REPORTS AND RAW MATERIAL CERTIFICATIONS CERTIFYING MATERIALS AND
PHYSICAL FROFPERTIES ARE VERIFIED BY INSPECTIQN,

CONTAMINATION CONTROL

CLEANLINESS OF THE RELIEF VALVE INTERNAL FLOW CAVITY TO LEVEL 100 FoR TE
MC284-0421-0011 AND LEVEL 100A FOR THE MC284~0421-0012 AND CORROSIONM
PROTECTION ARE VERIFIED BAY INSPECTION.

ASSEMELY/INSTALIATION

DIMENSIONAL AMD VISUAL INSPECTION IS VERIFIED BY INSPECTION.
MANUFACTURING PROCESSES, INSTALLATION, AND ASSEMBLY OFERATIONS ART
VERIFIED BY INSPECTION. TEELON GUIDE RING INSTALLATION IS VERIFIED By
INSPECTION. CRITICAL DIMENSIONS AND SURFACE FINISHES ARE VERIFIED BY
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INSFECTION. SEAT IS VERIFITD BY INSPECTION TO BE TREE oF SURFACE DE?E:fE
AND CRACKS PRICR Td ASSEMELY.

NONDESTROCTIVE EVALTATICN

RADIOGHAPHIC INSPESTION OF WELD NUMEBER W8 (PER EPS57£000%) DER
MIL-5TD~452 I8 VERIFIEZD BY INSPECTION, PENETRANT INSPECTION PER
MIL-I1-6866 IYFE 1, METHOD A OR T, OF WELD NUMBER W3, W3, W8, Wo, auD uwis
(PER EPSS750009) 1S VERIFIED 8Y INSPECTION.

CRITICAL PROCESSES :

WELDING PER EPSS7£800% IS VERIFIED BY INSPECTION. VISUAL OR 10X
MAGNIFICATION IMSPECTION OF ALL WELDS PER EPS5740009 IS VERIFIED &Y
INSPECTION. FROQF PRESSURE TEST AND LEAR TEST OF CERTAIN WELDS IS
VERIFIED BY INSPECTION.

TESTING
ATP I5 WITNESSED AND VERIFTED BY INSPECTION.

HANDLING /PACTAGING

PACRAGING OF THE FINAL ASSEMELY FOR SHIPMENT PER 1EPSS760009 I3 VERIFI--
BY INSPECTION. HANDLING AND STORAGE REQUIREMENTS ARE VERIFIED BY
INSPECTION. . RETURNED AND ACCEPTED GOODS ARE KEPT IN BONDED AREAS AND
VLRITIED BY INSPECTION.

{D) FATLURE ATSTORY

NO INSTANCES OF A RELIEF VALVE FAILTNG CLOSED HAVE GCOURRED. INETANCES
OF SLIGHTLY HIGE RELIEF FRESSURE HAVE OCCURRED. TWO FATLURES ARF
RECOCRDED FOR THE RS BURING QUALIFICATION TEST. (REFERENCE AB4070 AND
AB3473). 1IN ONE CASE (AB4070) THE RELIEF VALVE BURST DISC RUPTURED AT
450 PSIG (TME SPECIFICATION REQUIREMENT T35 332+/=8 P5IG). THIS Was
ATTRIBUTED TD CONDENSATION WHICH FORMED DURING A laNG INTERRUPTION CF Tz
QUAL TEST AND SUBSEQUENT FREEZING DURING THE Low TEMPERATURE TEST.

IN THE QTHER CASE {AR3473) THE BURST bIsc ACTUATED AT 341 PSIG FOLLOWTN:
RRNDOM VIBRATION TEST. THIS IATTER FAILURE DID NOT REBEAT DURING RETEST.
THIS WAS ATTRIBUTED TO A TWISTING ACTION ON THE BURST DISC BELLOWS THAT
AFFECTED INITIAL ACTUATION OF TEE UNIT.

A SIMILAR FAILURE DURING TESTING OF THE OMS HELTUM PRESSURY RELIEFT varLz
15 RECORDED ON CAR AB1493. I3 UNIT ACTUATED AT 313.5 PSIC {0.5 ABGQYTZ
MAN ALLOWABRLF) . NO ACTION WAS TAKEN SINCE THESE MINOR EXCURSIONS WoQULD
NOT AFFECT SYSTEM FERFORMANCE NOR ARE THE DURATIONS COF VIBRATION (194
MISSIONS X 4) ANTICIPATED DURING MISSION.

(E}) OPERATIONAL USE

CREW MAY EBE ABLY TO CLOSE HELIUM IEOLATION VALVE PRIOR TO FROZPELLANT TAN:
RUPTURE. IF AFTER HELIUM TSa VALVE CLOSURE THE PROFELIANT TANK FRESSURE
EXCEEDS THE TANK LIMIT. THE CREW MAY FIRE RCS ENGINES TO BRING TANK
FRESSURE BELOW HIGH LIMIT . THIS IS5 NOT R MISSIOMN RULE,

IN OPS 2 AUTOMATIC CLOSURE OF HELIUM IS0 VALVES OCCURS IF PRESSURE IM

FROP TANK EXCEEDS 300 PSIA. TIMEZ TO CLOSURE IS GREATER THAN 3 SECONTE
AFTER PRESSURE LIMIT IS EXCEEDED.
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