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SUBSYSTEM :OREITAL MANEUVER F¥EAR NO 03-1 =1003 -2 REV: 3/30/28

ASSEMELY :PRESSURIZATION SUBSYSTEM CRIT. FUNC: -p
PN RI tMCEZL1-0055 CRIT. HDW; 2
F/N VENDQR:73PE20001=-1001 YEHICLE 1az =03 104
JUANTITY +4 ZFFECTIVITY: X X X

1TWOQ PEE FQD PHASE(5): PL IO X 0D X Do X Ls

REDUNDANCY SCREEN: A-PASS B-FASS C=-PASE
) - .

PREPARED BY: AFPRO APPRUVHD BY .,
DES D W CARLSON DES <24 Sone /L
REL C M AKERS REL

oF W J SMITE QE

ITEM:
VALVE, HELIUM ISOLATION, SOLENOID, NORMALLY CIOEED, SPRING LOADED
(Lv401, 402, S01,502).

FUNCTION: ' '
PARALLEL REDUNDANT VALVES ARE PROVIDED. THEY PREVENT REGULATOR LEARAGE
AND PROPELLANT TANK OVERPRESSTRIZATION. o&PC POSITION ALLOWS VALVE To
OFEN ON COMMAND FROM THE &PC. QFF-POSITION DURING HON-FIRING PLRIODS

REVENTS COPEN BY SPURIOUS SIGNAL. MANUAL OR/OFF=FOSITION FOR LAaUNCH

'RESSURIEATIDH & OH=-QRBIT OMS TO RCS FEED. '

FAILURE MODE:

TAILS CLOSED, FAILS TO OPEN, FAILS TCO REMAIN QPFEN, RESTRICTED F_LOw.

CAURE(S) ¢
I_ECTRICAL FATILURE-COIL SECURT, [BELLOWS LEAK, PROPELIANT VAEOS
LAPCSURE) , JAMMING OF FOFPET, SFRING, PLUGGED DILOT ORIFICE, PLUSGED
<NLET FILTER, SEOCK, VIBRATION, CONTAMINATION.

EFFECT(S) ON:
(A)SURSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEHICLE

(A.B) LOSS OF REDUNDANCY (ONE OF 2 FLOW FATHS).
{C) N0 EFFECT.

(D) N& EFFECT UNLESS MUGLTIPLE FAILURES OCOUR.

(E) FUNCTIONAL CRITICALITY EFFECT = POSSIBLE QREW VEHICLE LOSS. FATITO
CLOSED OF REDUNDANT PARALLEL FLOW PATHE BEZSULSS IN INABILITY TO
ETILIZE/DEPLETE PROPELLANT WITH RESULTANT INABILITY To DEORBIT OR

MAINTRIN SAFE C.G., FOR VEHICLE. REDUNDANCY B &L € SCRTENS AFT PRSS:
VALVES ARE USED INDIVIDUALLY DURING FAD PRE=PEESS AND FOR CN-JRBIT
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BURNE. CONIZAMINATION THAT WOULD CAUSE BOTH VALVES TO BE RESTRICTED 15
NOT CREDIZBLE.

DISPOSITION & RATIONALE:
{R)DESIGN (EB)TEST (C)INSPECTION (D)PATLORE HISTORY (E)OPERATIONAL USE

(A) DESIGN
FARALLEL FLOW PATHS ARE FROVIDED. ULLAGE PRESESURE IS ADEQUATE TOR
FROPELLANT FEED WITH LESS THAN 40% PROPELLANT EEMAINING. A EQ0=MICECH
FILTER 15 PROVIDED ON THE INLET AND A 70 = MICRON FILTER ON THE OUTLET T:o
LIMIT THE PQSSIBILITY QF CONTAMINATIOR CAUSING LEAKAGE, JAMMING MOVING
FARRTE QR PLUGGING PILOT CONTEOL ORIFICES., THE LEAD AND MAGNET WIRES AR:
ENCAPSULATED BY POTTING AND A FIXTURE IS USED DURING ASSEMBLY TO ENMSURE
THAT INSULATIOR 15 NHOT DAMAGED BY THE EXIT NOTCH WHEN THE COIL SL=EVE 75
FPRIZSED ONTO THE COIL. .

{B} TEST

QUALIFICATION TESTS
{3 UHNITS)} ~ RANDOM VIBRATICON - 48 MINUTES EACH AXIS (100 MISSION
EQULIV _ENT). SHOCK-BENCE AND OPERATIONAL USE. THERMAL- (+218 T9 =30

DEGREES F.). ENDURANCE = 480 OPERATIONAL CYCLES (&ON-OFF- FLow). BURST
TEST = 10000 PSI. ALSO QUALIFIED AS PART OF FOD ASSEMBLY = VIBRO-
ACOUSTIC TESTING AT JSC (131 EQUIVALENT MISSIONS). HOT-TIRE TEST

FROGRAM AT WSTF (24 EQUIVALENT MISSIONS).

ACCIPTANCE TEST
EACH UNIT - PROQF PRESSURE, FUNCTIONAL TESTS, INTERMAL LIAKAGE TTo-s
FERFORMED BETORE AND AFTIR OPERATING CYCLES.

CROTUND TURNAROUND

CrERATICN OF THE HELIUM ISCLATION VALVE IS VERIFIED AS BART OF TEET
REGULATION FLOW TEET CONDUCTED PER V43CBO.Q30/V4A3CBO.040.

VA3ICA0.040 FLRFORMES SOLEKQID ISOLATION VALVE ELECTRICAL VERITICATION Tox
THE FIRST FLICGHT. ,

VQICAD.072 FPERTORMS REDUNDANT CIRCUIT VERIFIGATION FOR THE CRBITZR/EFCD
EVERY FLIGHT.

V&3CAD.075 FERFORMS ELECTRICAL INTERTACE VERIFICATIDN FOR THE
OFBITER/FPCD ON A CONTINGENCY BASIS.

VA3Cr0.925 PERFORMS HELIUM ACTIVATION EVERY FLIGHT.

VALVES APRE USED INDIVIDUALLY DURING PAD PRE-PRESS AND FOR ON=ORBIT BUDY
AMD INTERCTONNECT.

SYSTEMS FLUIDS ARE ANALYZIED FOR COMPLIANCE TQ SPECIIICATICN REQUIRTMTNTS
AND TC VERIFY THAT ANY CONTAMINATION IS WITHIN PRESCRIBED LIMITS.

(C) INSDPECTION

RECEIVIKG INSPECTION
MATERIALS AND PROCESSES CERTIFICATIONS ARE VERIFIED BY INSPIOTION.

CONTAMINATION CONTROL

CLEANLINESS OF COMPONENTS TO LEVEL 100A PRIOR TDO ASSEMBLY, CLEANLTHESS or
ASSEMELY TO LEVEL 100A AKD CORRISION PROTECTION PROVISIONS ARE VERIFTED
BY IHSPECTION. '
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ASSEMBLY /INSTALILATION

MANUFACTURING, ASSEMELY AND INSTALLATION FROCEDURES ARE VERIFIED BY
INSPECTION. CRITICAL DIMENSIONS AND SURFACE FINISHES ARE VERIFIED EBY
INSPECTION, DIMENSIONAL AND VISUAL INSPECTION OF ELECTRICAL COMPONINTS
15 PERFORMED AT THE LOWEST LEVEL OF ASSEMBLY. VISUAL AND DIMENESTIOMAL
INSPECTION OF COMPONENTS (INCLUDING SEALS FOR DAMAGE) IS PERTORMED Ira-i=
FABRICATION. INSPECTION ALSC VERIFIES THAT SEALS ARE NOT DAMAGES DURINZ
ASSEMBLY, ‘

CRITICAL PROCESEES
THE WELDING PROCESE AND VERITICATION THAT WELDS MEET SPECIFICATICON
REQUIREMENTE ARE VERIFIED BY INSPECTION

HONDESTRUCTIVE EVALUOATION .
PENETRANT AND RADIOGRAPHIC INSPECTION OF WELDS ARE VERITIED BY
AHEFECTION.

TESTING -

TEST EQUIPMENT AND TDOL CALIBRATION ARE VERIFIED BY INSDECTION.
FUNCTIONAL TEST OF ELECTRICAL COMPONENTS 1S VERIFIED BY INSEECTION.
ACCEPTANCE TEST IS VERIFIED BY IKSPECTION.

HANDLING /PACEKAGING

EANDLIRG, PACFACING, STORAGE AND SHIFPING REQUIREMENTS ARE EERIFIED BY
INSFECTION.

{D)] FAILITRE HEISTORY .
KO FAILED CLOSID CONDITION OF THE CURRENT VALVE DESIGN HAS BEIN
VERIFIED. HOWEVER, KSC DID REPORT FAILURE OF A VALVE TO OFEN AFTER
BEIRG POWERED QPEN FOR AN EXTENDED TIME PERIOCD. THIS FAILURE COoULD ho-
BE REFEATID AND THE CAUSE WAE WOT DETERMINED.

CAR'S AC438]1 AND A7239 INSTANCES UOF HIGH FULL IN VOLTAGE. TﬁESE WLRE 1
CJE TC THE POPPET SPRING DRAGGING ON THE FOFPET SHAFT AND EXCISSTVE
ARMATURE AND POPPET STROKE REQUIREMENTS. THESE ITEMS WERE CORRECTED DY
CHANGE IN DESIGN TOLERANCES, POFFET STRDKE AND FILOT POPPET PRE-TRAVIL
REQUIREMENTS, AND ADDITICNAL INSPECTICN. ’

ELICTRICAL SHORT CONDITIONS THAT INITIALLY RESULT IN A FAILED OFEN
CONDITZON COULD SUBSEQUENTLY RESULT IN AN ELECTRTCAL OQPEN CONDITION THAT
WOULD CAUSE THE VALVE TC RIMATY CLASED. RETERTLT CAR ATYSS (eanDIZTZTr
CORR=CIED BY DESIGHN AND PROCESS CHANGES),

{(E) OPERATIONATI. USE
CORTINUE MISSION USING PARALIFL FLOW PATH. ULLAGE DLOWDOWN ALDEQUATE FOR
CEQRBIT AFTER OMS-2 FDR TYPICAL MISSIONS {APPROX €0 PERCENT ULLAGE
REQUIRED FOR MAX BLOWDOWNW). TYPICRL DEOREIT EUEN REQUIRES LFSS5 THAN 32
PERCENT FROPELLANT.




