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ASSIMBLY FPFRESS5URIZATION SURSYSTEM CRIT. FUNO: =3

PN ORI tMC284-0421=0011, w=gp12 CRIT. H9wW: !

PN VENDOR: 57600%-111,-112 VEHICLE 102 103 14

CUANTITY 3 - EFTECTIVITY: w X X
:1 PFER PROPELLANT FEASE (5) PLX IO X 60 x Do x L3 X

REDUNDANCY SEREEN: A=FATL B=N/} C=-rAs=

PRERARED BY: APFROVED BY+ APFROVED BY.
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ITEM:

VYALVE RELIEF, PRESSURE, BURST DISC & POPPET (RVIQ1l, 102).

FUNCTION:
PROVIDES: PRESSURE RELIEF IN EVENT REGULATOR FAILS OFEN OR PROPELLANT
PRESSURE RISES DUE TO THERMAL INCREASE. THE S/5 BURST DISC RUDTOA:
PRESSURE IS 324 TO 240 PSI. THE MAIN POPPET MINIMUM CRAGKING Smencrme =3
i ESI AND THE MINIMUM RESEAT PRESSURE IS 310 PSI. AMBIENT PREGSums
SENSING (EXTERNAL) IS PROVIDED. STAINLESS STEEL BURST DISK ASSTHB.
SAYTROLLED BY INLET PRESSURE ACTING ON BELLEVILLE SPRING PROTECTE Rerrre

. VALVE FROM PROPELLANT EXPOSURE . . '

FAILORE MODE:
FAILS OUT OF TOLERANCE: BURST LISC DOZS NOT RUPIURE AsS REQUIRED.

CATUSE{R) : .
STREES CORROSION. IMPROPER IHSTALLATIﬂHKHAHDLING, FATIGUE, MAT'L CEr .
ETROCTURAL FAILURE, FOPPET BINDS IN GUIDE, DIAPHRAGM FRACTURE, BE-LEVII-=
FRACTURE, REITOWS LEAK CAUSING PROFELLANT EXTOSURE To BELLEVILLE
HOUSING.

EFFECT (5) ON:
{A)SUBSYSTEM (B) INTERFACES (CIMISEION (D) CREN/VEHICLY

(A} NO EFFECT UNLESS MULTTPLE FAILURES OCCUR.

(B) NO EFFECT

(C) KO EFFECT

{D) MO EFFPeT

(E) FUNCTIONAL CRITICALITY EFFECT - POSSIBLE LOSE OF CREW/VERICLE DUT -
OVERFRESSURIZATION OF PROP TANKS. REQUIRES FAILURE OF BOTH REG STAGES

WITH SOLENOID VALVE QPEN. LIMITED TIME TO TAKZ CORRECTIVE ACTION,
UNABLE TCQ CHECX BURST DISH ON THE GROUND WITHOUT RUPTURING.
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DISPOSITION & RATIOKALE:
(A} DESIGN (B)TEST (C)INSPECTION {D) FATLORE HISTORY (E)QPERATIOMAL DSE

{A) DESIGN -
THE FACTOR OF SAFETY FOR IS 1.8 FOR PROOF PRESSURE AND 2.0 FOR BURST
PRESSURE.

THL MECHANISM DESIGN, INCLUDING DIMENSIONAL TOLERANCES OF THICKNESS OF
THE DISKS AND BELIOWS DIAMETER, INSURES PROPER PRESSURE FARCE I3
AVAILABLE AND DISK WILL RUPTURE.

SERIES REGULATORS PROVIDE REDUNDANCY FOR FAILL CPEN REGULATOR. TAR AN
EFFECT OF RE~ENTRY HEAT SOAK BACK ON LOW FPROPELLANT MASS REMAINING, 7T
PAST LANDING PURGE AND VENT REQUIREMENTS RELIEVE FRESSURE BUILD-UF AFTZ=
LANDING.

EXCESSIVE ULLAGE PRESSURE TRIGSGERS A CAUTION AND WARNING ALERT AND THE
RELTUM ISOLATION VALVE CAN BE USED TO ISOLATE MELIUM TANK FRESSURE.

{B) TEST ;
THE QUALIFICATION TEST FROGRAM INCLUDED RANTOM VIBRATION, SHOCK (7Twm
MIL-STD-B1Q 209 PEAK), THERMAL CYCLE {(+20 TC +150 DEG F), ENDURANCE (an
CYCLES-RELIEF VALVE AND 36,500 CYCLES FOR THE BURST DISK), AND
FRCPELLANT COMPATISILITY.

THE UNIT ALSO WAS QUALITIED AS PART OF THE POD ASSEMBELY DURING THE
VIBRO=ACOUSTIC TESTING AT JsC (131 EQUIVALENT MISSIONS). THT HOT Froc
TEST FROGRAM AT WSTF SURTECTED THE UNIT T® 24 EQUIVALEINT MISSION DUTY
CYCLES AND AFPROX 7 YEARS OF PROPELLANT EXPOSURE.

ACCEPTANCE TESTING INCLUDES FROCP PRESSURE, EXTERNAL LEAFRAGE, INTERNAL
LEAKAGE, CRACKING AND RESEAT FRESSURE, FLOW CAPACITY, CLEANLINESS AND
DRYING, PROOF AND LEAK TESTING QF WELDED JOINTS OF THE BELLOWS, AND
CHECKIKG OF PROFER SET POINT OF THE BURST DISK ACTUATION,

CMRSD: NQ GROUND CHECEOUT OF THE EURST DISE FUNGCTION IS FERFORMED. THE
TOOL USED AT THE SUPPLIER'S FACILITY FOR VERIFICATION OF THE BURST DTsx
FURCTION IS NCT USABLE ON THE VENRICLE.

(C) INSPECTION

RECEIVING INSPECTION
TEST REFCRTS AND MATERIAL CERTIFICATIONS CERTIFYING MATERIALS AND
PHYSICAL PROFERTIES ARE VERIFIED BY INSPECTICN,

CONTAMINATION CONTROL

CLEANLINESS OF THE RELIEF VALVE INTERNAL FLOW CRVITY TO LEVEL 140 FOR
THE MC2B4=0421-0011 AND LEVEL 100A FOR THE MC284=0421-0012 AND CORRBOSIOY
PROTECTION ARE VERIFIED BY INSPECTION.
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ASSEMBLY/ INSTALILADION _
D-MENSIONAL AND VISUAL INSPECTION IS VERTFIED BY INSPECTTION.
MANUFACTURING PROCESSES, INSTALLATION, AND ASSEMBLY OFERATIONS ART
VERIFIED BY INSPECTION. TEFLON GUIDE RING INSTALIATION IS VERITI:D =&t
INSPECTION. CRITICAL DIMENSIONS AND SURFACE FINISHES ARE VERIFIED BY
INSPECTTION, SEAT IS VERIFIED SY INSPECTION T0 BE FRor OF SURFACE DZFR--
AND CRACKS PRIGR TO ASSEMBLY.

NONDESTRUCTIVE EVALOATION

RADIOGRAPHIC INSPECTTION PER MIL=-5TD=4%3 OF WELD 4Ws {PER EPS57&0CCY) s
VERITIED BY INSPECTION. PENETRANT INSPECTION OF WELDS WY, W5, We, ws
AND W1l PER MIL-I=§§&6 TYPE I, METHOD A OR €, IS VERIFIED BY INSPECT=2v,

CRITICAL FROCESSES

WELDING PER EPSS764009 IS VERIFIED BY INSPECTION. VISUAL GR 10X
MAGNIFICATION INSPECTION OF ALL WELDS FER EPSS760005 IS VERIFIED BY
INSPECTION. FPROOF PRESSURE TDST AND LEAK TEST OF CERTAIN WELDS Is
VERIFIED BY INSPECTION.

TESTING :

ATP IS WITNESSED AND VERIFIED BY INSPECTION.

HANDLING/PACKAGING

FACKAGING OF THX FINAL ASSEMBLY FOR SHIPMENT PER 1EPSE76000% IS VERIFIZ®
. BY INSPECTION. HANDLING AND STORAGE REQUIREMENTS ART VERIFIED BY

INSPECTION. RETURNED AND ACCIPTED GOGDS ARE KEPT IN MONDED ARTAS aus

VERIFIED BY INSPECTION.

(D) FAILORE HISTORY
NQ INSTANCES @F A RELIEF VALVE FAILING CLRSED HAVE OCOURRED. INSTAVI:IS
OF SLIGHTLY HIGH RELIET PRESSIIRE HAVE OCCURRED. TWO FAILURES ARE
RECORDED FCR THE RoOS DURING QUALIFICATION TEST. (REFERENCE AB4070 AND
ABI473). IN ONE CASE {AB4070) THE RELIEF VALVE BURST DISC RUPTURED AT
350 PSIG (THE SPECIFICATION REQUIREMENT IS J32+/-8 PEIG). THIS WAS
ATIRIRUTED TO GONDENSATION WHICH FORMED DURING A LONG INTERRUPTION OF Tzr¢
QUAL TEST AND SUBSEQUENT FREEZING DURING THE LOW TEMPERATURE TEST.

IN THE OTHER CASE {AB3473) THE BURST DISC ACTOATED AT 343 PSIG FOLLOWINS
RANDOM VIBRATION TEST. THIS LATTER FAILURE DID NOT REPEAT DURING RETZ:=T.
THIS WAS ATTRIBUTED TO A TWISTING ACTION ON THE BURET DISC BELLOWS THA~
AFFECTED INITIAL ACTUATION QF THE ONIT.

A SIMILAR FAILURE DURING TESTING OF THE OMS HELIUM PRESSURE RELTEF VALTT
Is RECORDED OM CAR ABR3I493, THIS UNIT ACTUATED AT 313.5 PIIG (0.5 ABCVE
MAX ALLOWABLE]., HO ACTICN WAS TAFEN SINCE THESE MTINOR EXCURSIONS wWoUZD
NOT AFFECT SYSTEM. PERFORMANCE HOR ARE THE DURATIONS OF VIBRATION {lcao
MISSIONS X 4) ANTICIPATED DURING MISSION.
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{E) QOPERATICNAL USE
CREW MAY BE ABLE TO CLOSF HELIUM ISOLATION VALVE FRICR TO PROPELLANT TANE
RUPTURE. IF ATTER HELIUM IS0 VALVE CLOSURE THEZ PROPELLANT TANK FREEZUTT
EXCEEDS THE TANK LIMIT, THE CREW MAY FIRE RCS ENGINES TO BR™NG TANK
PRESSURE BELOW HTGH LIMIT . TEIS IS5 NOT A MISSION BRULT,
IN OFS 2 AUTOMATIC CLOSURE OF HELIUM IS0 VALZES OCCLRS IF PRESSURE IN
PROP TANX EXCEEDE 300 PSTA. TIME To CLOSURE 15 GREATER THAN 3 SECONDS
AITER PRESSURE LIMIT IS EXCEEDED.




