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.ES:-:STE:-: :ORBITAL MANEUVER . FME& Wo 03-2 -1008 -3 REV: 4720783
ASSEMBLY PRESSURIZATION EUBSYSTEM CRIT., FUNC: 1%
P/ RI :HCEB#-UdEl—UGlS, =0B16 CRIT. HDw: 2
F/N VENDOR: VEHICLE 102 103 144
QUARTITY 4 EFFECTIVITY: X X x

1TWD PER POL FHASE(S) ! FL 10 X 00 X Do ¥ Ls ¥

REDUNDANCY SCREEN: A=FATL B-FATL, C-ras:s

PREPARED BY: AFPROVED BY: ATF 2
DEs I W CARLSON DES SpF : 2
RIL C M AKERS REL

Or W J SMITH QF

ITEM:

VALVE, RELIET, PRESSURE, BURST DISC & FOPPET.

FUNCTION:

FROVIDES PFRESSURE RELIEF IN EVENT REGULATOR FAILS QFEN OR PROFELLRT
PRESSURE RISES DUE T¢ THERMAL INCREASE. THE £.85. BURST DIsC Rrl-=-
PRESSURE IS5 303 TO 313 PsI. THE BURST DISC PROTECTS THE RELIEF vaIv:
FROM PROPELLANT EXPOSURE, THE BURST CISC ACTUATION IS CONTROLIED B
INLET PRESSURE ACTING ON A BELIFVILLE SPFRING MECHANISH. THE MARIN BOF¥=T
RACRING FRESSURE IS 286 PsT AND THE MINIMUM RESEAT FRESSURE 15 28Q PsI.
SIENT PRESSURE SENSING (EXTEFRNAL) IS PROVIDED.

FATILURE MODE: T

FAILS OPEN /LERKS, BURST DISC RUPTURES PREMATUREILY.

CAUSE(S) 1

IECORRECQCT FPRESSURE SETTING, FATIGUE, CORROSION, VISRATION, S=CIE,
MATERIAL DEFECT, EROKEN BELLEVILIE SPRING. '

EFFECT(5) ON:

(A) SUBSYSTEM (B) INTERFACES (C)MISSION (D) CREW/VEHRICLE

(A} LOS5 O©OF REDUNDANCY (LEAKAGE COR OPEN MQDE) MAIN POPPET PRAVIDES
REDUNDANCY.

{(B,C,D) NO EFFECT.

(E) FUNCTIONAL CRITICALITY EFFECT - POTENTIAL LOSS OF CREW/VEHICLE.
LOSS OF HELIUM OVERBOARD MAY RESULT IN INABILITY TO UTILIZE PROPEIT -
REQUIRED FOR' DEORBIT OR MAY RESHLT IN INABILITY TO0 CONTROL VEETCLT
DURING ENTRY AND LANDING (WT. & C.G). POTENTIAL PROPELLANT mANY
STRUCTURAL FAILURE AT IANDING DUT TO EXCESSIVE FROPELLANT REMATNING.
(IR EFFECT REQUIRES FATIL OPEN CONDITION FOR BOTH THE BURST DISC AKT —Hc
MAIN POFPET). PREMATURE RUPTURE GF BURST DISC IS NOT DETECTAELE ON T::
GROUND OR DURING MISSION.,

Nte= a -
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DISFOSITION & RATIONALE:
{A}DESIGN (B)TEST (C)INSPECTION (D)FAILURE HISTORY (E) OPERATIONAL USE

&) DESIGH

{ %HI MzIN -POPFET PROVIDES REDUNDANCY TO THE BURST DISC FCR. THE FAIL opTh
MODE. BURST DISC & RELIEF VALVE FOPPET ARE REDUNDANT FOR EXTERva-
LEAXAGE. A 25 MICRON FILTER DOWNSTREAM OF BURST DISC R:IDUCES POTEMNTIAT
FGR CONTAMIKATION CAUSED LEAKAGE FAILURE. ON=-CREIT BURNS UTILIZ?E
SINGLE REGUIATOR LEG (MINIMIZES POTENTIAL FOR OVERSHODT). DLEORBIT EU:-
PROCEDURE (DUAL REC OFERATICN) OPENE ONE REGULATOR AT A TIVME. oM5 3] L=} il
&ND ARBORT DUNMPS UTILIZE SIMULTANEOUS REGULATOR CPENING. .

(B) TEsST

QUALIFICATION TEST

(4 UNITS) - RANDOM VIBRATION, SEOCK-MIL-STD=810, 20 & PEARK, THERMAL CyCIT
(= 20 TC 150 DEG F). ENDURANCE = 260 CYCLES (RELYEF VALVE), 36,500 CY¥CLTe
(EURST DISC}, PROPELLANT COMFATIBILITY. ALSO QUALIFIED AS FPART GF FOT
ASSEMBLY. YIBRO-ACUUSTIC TESTING AT JSC - 131 EQUIVALENT MISSIoMe,
HOT=-FIRE TEET PROGRAM AT WSTF - %17 TESTS (24 EQUIVALENT MISSION DUTY
CYCLES), APPROX. 7 YEARS FPRUFELLANT EXPOSURE.

ACCEFTANCE TEST

PROOCF PRESSURE, EXTERNAL LEAFAGE, INTERNAL LEAKAGE, CRACK AND RESEAT,
CHECK OF PROFER SET POINT OF EURST DISC 'ACTUATOR, FLOW CRFAIITY,
CLEANLINESS AND DRYING. . )

GROUND TURNAROUND _
V43CBO. 090 REQUIRES BURST DISC LEAX TEST EACH FLIGHT.

V43CBO.10U0 REQUIRES RELIEF VALVE LEAK, CRACK AND RESEAT FOR EIVERY 5T=
FLIGHT.

(C) INSPECTION

RECETVING INSPECTION
MATERIALS AND PROCESSES CERTIFICATION ARE VERIFIED EY INSPECTION.

CONTAMINATION CONTROL

CLEANLINESS T0 LEVEL 100A FOR RELIEF VALVE INTERNAL FLOW CAVITY AND
LEVZL V.C. FOR EXTERKAL SURFACES AND OTHER INTERNAL PARTS I5 VERIFIED bV
INSPECTION. CORROSION FROTECTION (PASSIVATION AND ECONOUHROME] IS
VERIFIED BY INSEECTION,

ASSEMELY / INSTALLATION _
YANUFACTURING ASSEMBLY ~AND INSTALLATION FROCEDURES ARE VERIFIED By
INSPECTION.  CRITICAL DIMENSIONS AND SURFACE FINISHES ARE VERTFIED v
INSPECTICN, SEAT INSPECTION FOR SURFACE DEFECTS IS VERIFIED Bv
INSPECTION.  TEFLON GUIDE RINGS INSTALLATION AND VERLFICATION oF Ne
GUIDE STEM BINDING ARE VERIFIED BY INSPECTION. POPEET INSTALLATION TS
VALVE ASSEMBLY IS VERIFIED BY INSPECTION.
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NONDESTRUCTIVE EVALUATION

RADICUGRAPEIC INSPECTION OF WELD 4WB (PER EPS5760009) PER MIL-STD-4%31 Ic
TERIFIED BY INSPECTION. PENETRANT INSPECTION PER MIL-I-50&6 {TYPT =
METHED A OR C), OF WELDS $#'S W3, WS, WEB, WI AND Wil 18 VERIFIFD E-
INSPECTION.

CRITICAL PROCESS

THE WELD PROCESS PER EPSS760009 IS VERIFIED BY INSPECTION, WVISUAL r=
10X MACNIFICATION INSPECTION GOF ALL WELDS IS VERIFIED BY INSPSCTICN.
PROOF PREISSURE TEST AND LEAK TEST OF CERTAIN WELDS 1S VERIFIED gBY
INSPFECTION. .

TESTING

TEST EQUIPMENT AND TOOL CALIBRATION ARE VERIFIED BY INSPECTICH.
ACCEPTANCE TEST INCLUDING CLEANLINESS TEST, INTERNAL LEAKAGE TEST T-
VERIFY SEAT INTEGRITY, PROPER POPPET OPERATION, PROPER SFT PpOIN-
OFERATICN OF BELLEVILLE WASHER SPRING AND PRESSURE SETTING IS VERIFIE:
BY INSPECTION.

HANDLING/PACRAGING
HANDLING, PACKAGING, STORAGE AND SHIDPRING REQUIREMENTS ARE VERIFIED E-
INSPECTION.

(D) FATLURE HISTORY . .
HO FLIGHT FAILURES HAVE GCCURRED IN THIS MODE.

CAR AB5231 INDICATES RUPTURE OF THE BURST TDISC DUE TO© IMPRAPT:
INSTALLATION OF THE BURST DISC ACTUATION TOOL AT THE SUPPLIER. “THIS Wi
LUE TO OPERATOR FAILURE, )

CAR AB4565 RECORDS ACTUATION OF THE SURST DISC AT WSTF DUE TO IMPROPET
PROPELLANT TANK IDADING PROCEDURE WHICH ALLOWED PROPELLANT TC BE FQRCE-
INTO THE INLET LOOP TO THE RELIEF VALVE.

CAR ABS275 RECORDS ACTUATION OF THE BUREST DISC AT WSTF. NO DEFINITE=
CAUSE CQULD BE DETERMINED ALTHOUGH A PRESSURE SPIKE WAS SUSPECTEC.
IMPROVED INSTRUMENTATICHK (FASTER RESPUNSE) WAS INCORBCRATED INTO THT TDaT
EET_UP'!

CAR AB5222 RECORDS LOW ACTUATION FRESSURE FOR THE BURST DISC DURING
SUPPLIER ATP. THE FAILURE WAS ATTRIBUTED TO A PARTICLE LODGED BETWEEY
THE BELLOWS END FITTING AND STOP WHICH SURSEQUENTLY WORKED FREE CAUSING A
CHANGE 1IN ACTUATION PRESSURE. A CHANGE WAS MADE TO THE EELLOWKS
DIMENSIONAL CLEARANCE AND A PRE-ATP CYCLE TEET WAS INGCORPORATED.

CAR ABS367 RECORDS LEAKAGE THROUGE THE BURST DISC DUE To CORRDSIO!.
DURING RCS TESTING AT WSTF (CORROSIVE CELL DUE TO METALLIC PARTICLE ob
OTHER CONTAMINANT). CORROSION RESULTED IN PINHC-T IN DISC. CORRECTIVE
ACTION WAS TO COAT THE DIsc WITH FRYTCX ToO INEIFIT CORRGSION. FLIGET
UNIT AND SPARES REPLACEMENT ACCOMPLISHED BY MRESHE . .

AT—2 _ a4
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' (£} OPERATIONAL USE
No ACTICHN FOR FIRST FAILURE NOT DETECTABLE. IF RELIEF. VALVE AND BT
DISC FAIL COPEN OR LEAK, USE PERIGEE ADJUST BURN TO DEPLETE PROPEL: Y
FROM LEAKING POD (OUT OF PLANE COMPONENT IF NECESSARY) AND REDUCE DELT:

-l

REQUIREMENT FOR DEDRBIT. IF 1EA¥ ERATE EXCESSIVE, USE MIXFD CPOSESrIT

DEORBIT BURN FOR ISCOLATRELE LEAK (OXIDIZEK SI1IDE). FOR FUEL E£ILE L=z
PERFCRM DEORBIT WITH OTHER POD (¥CL OFFSET).



