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ITEM:

VALVE, D.C. SOLENOID OPERATED, HIGH FRESSURE. HELIUM (1l/2") BI-STa3-<.
{LATCHING = MAGNETIC & SPRING FORCE) LV 2leﬂﬂﬂfzﬂleﬂ#fJﬂlf]Di}jﬂjfEQ:.

FONCTION:
UTILIZED 70 CONTROL HELIUM FRESSURIZATICON SYSTEM IN THE APT MopUIEs. -
THE OFEN BOSITION A FLOW PATH IS FROVIDED FROM THE HELIUM SUZPLY TANE 2
'TQ THE REGULATORS. TWO PARALIFYI. PATHS ART FROVIDED FOR EACH FROFEI_ AL
TANK. TWO PATHS ARE NORMALLY OPEN FOR ASCENT AND ENTRY. ONT BATH I:
NORMALLY GPEN FPER TANK OKN OREIT. THE OPEN VALVE MAY BE CLOSED AND THD
FARALLIEI VALVE OPENED SUBSEQUENT TO A DOWHSTREAM FAILURE.

TAILURE MCDE:
FAILS CLOSED

CAUSE(S) ! .
VIERATION, CONTINUOUS INADVERTENT CLOSING SIGNAL DUE To SHORT CIRCUIT.
SHOCK, PIECE PART FAILURE, CONTAMINATION.

EFFECT(S) ON: .
(A)SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEETCLE

(A) LOSS OF REDUNDANT PRESSURIZATION FATH.
{B} NO EFFECT

(C) NO EFFECT

(D) WO EFFECT

(E} FUNCPTIONAL RITICALITY EFFECT = POSSIBLE CRIW YERICLE LOss - FATLURS
OF REDUNDCANT PARALLEL FLOW PATH WOULD RESULT IN INABILITY TO BURN OR
DEFLETE RCS PROPELLANT, POSSIBLE LOSS OF CONTROL DURING MA®TH

COAST/EXTERNAL TAMNK SEFPARATICHM/ENTRY. FATILED CLOSED OF PARALLEL FLOW
PATHE MAY RESULT IN VEEICLE LOSS. '
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DISPOSITION & RATIOMALE:
(A)DESIGN (B)TEST (C)INSPECTION (D)FAILDRE HISTORY (E}OPERATIONAL UsSE

(A)Y DESIGN
PARALLEL VATVES AND REDUNDANT PCWER SOURCES ARE PROVIDED. ULLACE PRIsc
18 ADEQ FOR PROP FEED WITH LESS THAN 35 PERCINT PROP REMAIN-1G, bt
VALVE I5 MAINTAINED IN THE LATCHED OPEN FOSITION WITH No POWER AP2i-cn s
THE OTMER IS LATCHED CLOSED.

A 100=-MICRON FILTER 15 PROVIODED TO LIMIT THE POSS OF CONTAM CAUSINS
LIZAKAGE, JAMMING MOVING PARTS - QR PLUGCING PILOT CONTRUL ORIFICES,

TO LIMIT TRE ELECT SHORT POTENTIAL, THE LEAD AND MAGHNEY WIRES ART ENZaF
BY POTTING AND A FIXTURE IS5 USED GURING ASSEMBLY To ENSURE THAT IMsy: -3
NGT DAMAGED BY THE EXIT WCOTCH WHEN TKEE COIL SLEEVE IS PRESSED &NTO TUT
coIl. THE DESIGN FACTOR OF SAFETY 15 1.5 FOR FROOF PRESSURE AND 2.1
FOR BURST PRESSURE.

(B} TEST
- TWO UNITS WERE USED IN THE QUALIFICATION TEST FROGRAM. THE TE4TING
INCLIIDED RANDAM VIBRATION, SHOCX, ELECTRICAL POWER VARIATION, POSITIOM
INDICATOR CONTACT RESISTANCE, LIFE CYCLE (2200 CYGLES), THERMAL (+28 To
*150 DEG F), DUTY EFAT RISE FOR SOLENOID TEMP, BURST {6000 PSIG) .
FROPELLANT EXPOSURE AND REVERSE DIFFERENTIAL PRESSURE TEST, ' ‘

THE ACCEPTANCE TESTING INCLUDED EXAMINATION QF PRQDUCT, PRODF PRESSTSE
(6000 PSIG), EXTERNAL LEAKASE, DIELPCTRIC STRENGTH, INEULATION
RESISTANCE, BONDING, OPERATION, POWER DRAIN, FRESSURE DROF, POSITICH
INDICATOR CIRCUIT RESISTANCE AND INTEENAL LEA¥RGE.

QMRSD FERFORME THE FOLLOWING: AN ISOLATION VALVE ELECTRIZAL VERIFICATIAN
uf MOD/POD FOR THE FIRST FLIGHT AND THERFAFTER ON A CONTINGENCY BASIS. =
HELIUM ISQLATION VALVE LEAK TEST EVERY FLIGHT AND ON A CONTINGENCY BASZE.

A FRESSURE DECAY TEST OF THE HICH PRESSURE HELIUM SYETEM EVERY FLISHT.
MOISTURE CONTENT VERIFICATION THE FIRST FLIGHT AND THEREAFTER ON A
CONTINCENCY BASIE, HBLIUM SAMPLING AFTER EVERY 3 FLIGHTS AND ON A
CONTINGENCY BASIS. HELIUM SYSTEM ACTIVATION FOR EACH FLIGHT. HEI*TH
SERVICING TO FLIGHT LOADS FOR EACH FLIGHT. SIRCUIT VERIFICATION ©N TH=
MOD/FOD THEZ FIRST FPLIGHT, THE FIFTE FLIGHT AND EVERY FIVE FLIGHTS
THERIZAFTER AND ON A CONTINGENCY BASIS. CIRCUIT VERIFICATION THE SIiCis
FLIGHT AND EVERY FLIGHET. INTERFACE VERIFICATION OF THE ORR/PoD ON A
CONTINGENCY BASISE. A REGULATOR RESPONSE TEST EVERY FLIGHT AND CN 2
CONTINGENCY BASIS,

{C) INSPECTION

RECEIVING INSPECTICH
MATERIAL AND PROCESS CERTIFICATIONS ART VERIFIED BY INSPECTION.

CONTAMINATION CONTROL
CLEANLINESS LEVEL TO 200 FOR MMM AND 200A FOR NTQ IS VERIFIZD &Y
INSPECTION. CORROSION PROTECTION IS VFRIFIED BY INSPICTION.
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ASSEMBLY /INSTALIATION

OFERATING VOLTAGES AND LATCH FORCES ARF VERIFIED EBY INSPECTION. AL
OETAIL PARTS ARE INSPECTEID UNDER 40X MAGNIFICATION FUR FINISH, BURSS,
CAMAGE, AND CONTAMTNATION PRIOR TO ASSEMELY. ALL CAPSULE ASSEMBrY crf
BELLEVILLE AND BEILLOWS LOAD TESTED AT SUBASSEMBLY LEVEL AND VERIFIID zv
INSPECTION. SPRING LOAD TEST IS VERIFIED BY INSPECTION, SEALS ARFE
VISUALLY INSPECTED FRIOR TO INSTALLATIAM. CRITICAL DIMENSIONS AND
SJRFACE FINISHES ARE VERIFIED BY INSPECTION.

HOHDESTRUCTIVE EVALUATICON

PENETRANT INSPECTION COF WTLDS Is VERIFTIED BY INSEEC™TTON.
CRITICAL PROCESSES '

WELDING PER S3012 AND SOLDERING PER NHBS300.4 ARE VERIFIED BY
INSPECTION. WELDS ARE VERIFIED BY VISUAL INSDECTION AND BY WELD spveris
CHECKED FOR WELD PEMETRATION.

TESTING
INSPECTION VERIFIESE PROOF FPRESSURE TEST oF WEZLDS. ATP PER 723835 ATIL -
WITNESSED AND VERIFIED BY INSPECTION. .

HANDLING/ PACKAGING
FACKAGING IS VERIFZED BY INSPESTION.

(D) FAILTCRE HISTORY

CAZ ADS17Ta:

. DURING THE Ax MOD OF GV=102 THERE WAS NQ INDICATION OF VALVE COPIZY BO-
THERE WAS A SLOW PRESSURE RISE INDICATING THAT THE PILAT STAST WAs
CPENING DURING CHECXOUT USING GST. THE CAUSE OF THE FAILURT WAS
EXCESSIVE LEIAKAGE PAST THE TETLON WIDER SEALS ARDUND THE MAIN POFPCT -oT
IO WEARING OF THE THREE NYLON WIPER SEALS, AFTTR SEVERAL ACTCATICNS T T
VALVE BEGAN TO OPERATE CORRECTLY. IT WAS CONCLUDED THAT THE VALVE Woo-—
OPEM {ALTHOUSK SLIGHTLY SLOWER] IN NORMAL SYSTEM OFERATION BEQAUSE Tu=
DOWNSTREAM PRESSURE WILL BUILD UP RAPIDLY WHEN IT IS IK A CLOSED RS
SYSTEM AND ASSIST IN CPENING THE MAIN POFFET. NO CORRECTIVE ACTION Was
WARRANTED AS THE UDELAYED OPENING OF THE MAIN POPPET IS ACCEPTAELE ANS M--
LETRIMENTAL TO THE SYSTEM.

CAR AS774:

DURING QUALITICATION TESTINGS VALVES FRAILED TD CPEN AT 18 VD& ALTHCUCE
CONTAMINATION WAS SUSPECTED AS A CAUSE 1T WAS NOT PROVED. CARE ABlO:E
{WSTF) IS ANOTHER CASE WHERE THE VAIVE FAILED TO REIMAIN OPEN ANC
CONTAMINATION IN PLUNGER BCORE WAS DISCOVERED. CORRECTIVE ACTION - 7o
SUFFLIER IMFROVED VISUAL INSPECTICH WITH FIBER CGPTICS ESPECIAILY W Lam-=
TU INSPECT AREA (BOTTOM OF BORES) AND ASSURED THAT THE FINAT STABILZIZZ
CPENING VOLTASE WAS BETWEEN B = l& VOLTS WITH EMFHASIS QN MID RANGE.
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CAR AHSE5E (QUAL)] AND AcCpDowy (WETT) :

ODURING QUALZFICATION AND TEST AT WSTF THE VALVT FAILED CLOSID AT H25¥
FLOW RATL QT 400 SCFM WHICH SIMULATES A FATLED OPFEN REGULATOR CoNDITIo:.
NG CORRECTIVZ ACTION WAS TAKEN FOR THIS CONDITICON AS THE DELTA PRESSTRE
CAUSED BY THE HIGH FLOW RATE CAN OVERCOME THE FRICTION AND MAGNETIC
ATCHING FORCE.  VALVE ¢LOSURE HELDS ToO ALLEVIATE FAILURE BY SHUTTING foor
FRESSURE SQURCE. VALVE CAN BE REOPENED AFTER HIGE FLOW STOPS.

(E) OPERATIONAL USE
USE FARALLEL FLOW PATH. USE EXISTING ULLAGE PRESSURE OR CROSSF=C: o
BOTH VALVEES FAIL. .
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