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VALVE, QUAD, CEECK, EELITM, {C¥101i,10Z)

FURCTION:
EACH CHECK VALVE QUAD WITH 4 PQPFETS IN SERIES - PARALLEL ARRANGEMENT
PROVIDES PARATYFI, REDUNDANCY FOR HMELIUM PRESSURIZATICN AND SERIESS
REOUNDANCY T2 LIMIT BACK FLOW QF FROFELLMANT VAPQRE FROM THE PROPELLAMNT
TANFE TO THE REGULATOR. A 304L 25 MICRON FILTER IS UTILIZED AT THE
INLET. VALVE UTILIZES CUTTER SEAL DESIGN CONCEPT {TWO SEALING SURFALSEIS
FEF. POFFET)

.. - FAILORE MODE:

PATLS CLOSED, RESTRICTED FILOW.

CADSE(S) =
CONTAMTINATION, CORROQSION, POPPET OR SPRING BINDS IN GUIDE OR CRACKS,
IMPACT FRACTURE QF SEAT OF POPRET, VIEBRATION, ACCELERATION, SHOCK

EFFECT(5) ON:
{A)SUBSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEHICLE -

(A} LOSS OF REDUNDANCY ~ PARALLEL FLOW PATH.
(B) NO EFFECT
() NO EFFECT
(D) MO EFFTeT

(E) FUNCTIONAL CRITICALITY EFFECT - POSSIBLE CREW VEHICLE LOSS. FAILURE
OF PARALLFYL POPPETS WOULD POSSTELY RESULT IN INABILITY T¢ EURM OR
DEFLETE ALL RCS PROPELLANT IN ADDITION TO MIXTURE RATIO PFROBLEMS WITH
FESULTANT THRUSTER FIRING PROBLEMS, POSSIBLE LOSS OF CONTROL DURING

+ MATED COAST/EXTERNAL TANK SEPARATION. 1R EFFECT ASSUMES LCSS OF CHECH

" VALVE AND NOT ENOUGH ULLAGE TO PERFORM ET SEPARATION.. VEHICLE
INSTRUMENTATION CAN ONLY VERITY THE FAILURE WHEN BDTH PARALIFL PATY:
THROUGH THE CHECK VALVE FAIL CLOSED. A SINGLE FAIL CLOSED FATE CANNCT
B2 VERIFIED,
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(A)DESIGH (B)TEST (C)INSFECTION (D) FAILURE HISTCORY (E)OPERATIONAL UST

{A) DESIGR

EEEIIS—PARﬂLLEL-REDUNDAHT FOFFETS PROVIDE REDUNDANCY FOR THE CLCSED
FAILURE MODE., SERIES REDUNDANCY LIMITS THE BACKFILOW QF PRCP VAPORS.

DLLAGE FRESEURE I5 COWSIDERED A LEVEL OF REDUNDANGSY FOR NOMIMNAL ET
EEPARATION.

TC LIMIT THE POTEHTILL.IUR POPPET SHAFT BINDENG OR GEMNEFATION ©F QCNTAN,
THE GUIDE FINS UTILIZE SAPFEIRE, A WEAR REEISTANT SURFACE.

A 25-MICRON INLET FILTER WILL ALSC REDUCE THE POTENTIAL TOR A CLOSED

FAILURE BY LIMITING TEE POTENTIAL FOR CONTAMINATION TO CAUSE BINDING CF
MOVING PARTS.

(B} TEET

THE QUALIFICATION TEST PROGEAM UTILIZED FOUR UNITS. INCLUDED IN THE
TESTING WAS RANDOM VIBRATION, SHOCK, SURGE PRESSUEE (3860 CYCLES), LI=Z:

CYCLES {100,000 CYCLES}. THERMAL (=180 TQ +1S0 DEG F), POFFET FLOW
STREILITY, BURST (740 PSI) AND PROPELLANT COMPATIBILITY.

THE TUNIT WAS ALSO QUALITIED AS PART OF THE POD ASSY IN THE VIBRG=-ACIUST:
TEST PROGRAM AT JS5C (131 EQUIVALENT MISSIONS) AMD IN THE RGT FIRE FRoOGAS
AT WSTF (24 EQUIVALENT MISSION DUTY CYCLES AMD APPROX 7 YEARS OT
FROFELLANT EXFOSURE) . :

RCCEPTANCE TESTING INCLUDES PROOF FRESSIRE, EXTERNAL LEAKAGE, FLOW TISTsS

CRACKING/RESEART FRESS,, INTERNAL LEAKAGE, PRESSURE DRCF, FILTER BUBELS
FOINT, AND CLEANLINESS.

OMRSD PERFORMS THE FOLLOWING: A LERX AND FUNCTIONAL CHECK OF THE CHECK
VALVE (EACH POPPET) THE FIERST FLIGHT, THE FIFTH FLIGHT AND EVERY FIVE
FLIGHTS THEREAFTER AND ON CONTINGENCY BASIS. A LEARK AND FUNCTIONAL
CHECK ON THE CHECK VALVE (TOTAL UNIT! THE SECOND FLIGHT AND EACH FLIGET
THEREAFTER. MQISTURE VERIFICATION AFTER THE FIRST FLIGHT AND OK A
CONTINGENCY BASIS THEREAFTER. SYSTEM HELIUM SAMPLING BEFORE THE THIRD
FLIGHT AND EVERY THIRD FLIGHT THEREAFTER. EELIUM SYSTEM ACTIVATION EVER
FLIGHT. & REQULATCR RESPONSE CHECK EVERY FLIGHT AND ON A CUNTINGENCY
BASIS. A REGULATCR RESPCNSE (LOW PRESSURE) TEST ON A CONTINGEMOY EASIS.
HELIUM OFFLOADING THE SECOND FLIGHT AND EVERY FLIGHT THEREAFTER. A
REGULATOR LEAK/FUNCTIOMAL TEST EVERY FLIGHT AND ON A CONTINGENCY BASIS.

(C) INSPECTION

RECEIVING INSPECTION
RAW MATERIAL IS VERIFIED EY INSPECTION.

CONTAMTNATION CONTROL
CLEANLINESS TO LEVEL 1900 FOR MMH AND 100A FOR NTQ IS VERIFIED BY
INSPECTION. CORROSION PROTECTION IS VERIFIED BY INSPECTION.
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ASETMELY/THNSTALIATION
CRITICAL DIMENSIONE AND SURFACE FINISHES ARE VERIFIED BY INSPECTION.

HONDESTRUCTIVE EVALDATION
WELDS ARE FENETRANT OR MAGNETIGC FARTICLE INSTECTED.

CRITICAL PRCCESSES
WELOJTNG PIR RACLO7-027 IS VERIFIELD BY INSPECTION AND VISUALLY INSPIITEC.

TESTIKG .
ATP IS WITMNESSED AND VERIFIED BY INSFECTION.

HANDLING/ PACFAGING
FACKAGING PROCEDURES ARE VERITIED BY INSPECTION.

(D} FAILURE HISTORY
THE CHECK VALVE HAS NOT FAILED CLOSED OR EXHIBITED RESTRICTED FLOW.
HOWEVER, INSTANCES OF SLIGHTLY HIGH CRACKING FRESSURE HAVE OCCURRED.
THESE WERE DOCUMENTED IN CARS ACDQ131, ABZH91, ACDOTT, THESE OCCURREMNIES
WERE DOE TQ PROPELLANT RESIDUE BUILD=UP ON THE SAPPHIRE POPPET GUIDES AMC
I5 NQORMALLY CCORRECTED BY CYCLING THE WALVE. TO BELF PREVENT RESIDUE T=Z
CMRESD REQUIRES CLOSURE OF THE MANUAL VALVES POST FLIGHT FQLLOWELD LY A
RESIDUAL HELIUM FURGE OF THE EYSTEM.

OMS ALSC MAS NOT FAILED CLOSED QR EXHIBITED RESRTICTED FLOW, HOWEVER,
EEVERAL INSTANCES OF SLIGHTLY HIGH CRACKING PRESSURE (5.7 PST MAX) HAVZ
OCCURRED. THESE ARE DOCUMENTED ON AB137B (WSF), ABI452 (WSF) AND AB743-
(ISCY .

(E) OFERATIONAL USE
REQUIERES TwWOQ POPPET FAILURES EEFQRE ACTION I35 REQUIRED. 1IT TAILURE
CCCURS PRICR TO ET SEP, ELOWDOWH CAaN BE USED TO PERFORM A NCMINAL ET SET
IF NO MAJOR DISPERSIONS OCCUR.



