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ITEM:
DIODE, CROSSOVER (12 AMP}, LO2 OVERBOARD BLEED VALVE CLOSE SOLENOID
(LV7€} .
FUNCTION:

FREVENTE STNGLE MDM COMMANT FROM ACTUATING CLOSE SQOLENOID IRADVERTENTLY.
E5VIGAIIZANCRIS.

FAILURE MODE:
OPEN, FAILS TO CONDUCT.

CAUSE(S):
ETRUCTURAL FAILURE (MECHANICAL STRESS, VIBRATION), ELECTRICAL STRESS,
THERMAIL, STRESS, PROCESSEING ANOMALY.

EFFECT(S) OHN:
{A)SUBSYSTEM (EB)INTERFACES (C)MISSIOR (D)CREW/VEHICLE (E}FUNCTIONAL
CRITICATTTY
(&) LOS5 OF CNE OF TWO POWER PATHS (CLOSE COMMAND Ay TO CLOSE COMMAND C
HDC. DEGRADATION OF REDUNDANCY AGATINST INADVERTENT DEACTUATION OF CILQSE
SOLENOID.

(B,¢,D} NO EFFECT - FIRST FAILURE.
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SHUTTLE CRITICAL ITEM3 LIST -~ ORBITER
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SUBSYSTEM :EPD&C = MAIN PROP. FMEA NO 05-6J -2055 =1  REV:g4/26/88

ZEF 53
{(E) CASE I: 1R/2, 1 SUCCESS PATH AFTER FIRST FAILHEE

TIME FRAME - PRELAUJNCH.
1} DIOCDE FAILS OQPEN.

2} LOSS OF MDM CLOSE COMMAND B CAUSING LO2Z OVEREOARD BLEED VALVE
{PV13} TO ODEN.

FAILURES WILI, RESULT IN CONTINUED BLEED FLOW RESULTING IN 1LOSS OF 102

OVERBOARD WITH FAILURE OF BLEED DISCONNWNECT (PD13) TO CLOSE. BLEED

DISCONNECT IS NOT CERTIFIED FOR CLOSURE UNDER FLOW CONDITIONS AKD CANNGT

BE CONSIDERED A REDUNDANT INHIBIT AGAINST OVERBOARD FLOW. POSSTERLE

RUPTURE OF DISCONNECT HOUSING AND/OR DOWNSTREAM BLEED SYSTEM DUE TIC WATEF

HAMMER. RESULTS IN LOSS OF APPROXIMATELY 3000 LBS OF PROPELLANT WEICH I3
J“M“‘-W.EEE‘I.TFFIEIEI‘JT TC CAUSE PREMATURE SSME SHUTOOWN.

POSSIBLE AFT COMPARTMENT OVERPRESSURIZATION. TFIRE/EXFLOSIVE HAZARD BOTH
/ THTERIOR AND EXTERIOR TC THE VEHICLE. NO LCC EXISTS FOR VERIFICATION OF
VALVE POSITION PRIOR TOQ T-0. POSSIBLE LOSS OF CREW/VEHICLE.

FATLS B SOREEN BECAUSE NG INSTRUMENTATION IS AVAILABLE TO DETECT FAILURE.

CASE II: 1R/3, 2 SUCCESS PATHS AFTER FIRST FAIIURE.
TIME FRAME = ASCENT.

1) DICDE FAILS OPEN.

2] LOSS OF MDM CLOSE COMMAND B CAUSING LO2 OVERBOARD BLEED VALVE
{FV13) TO OPEN.

1) BLEED DISCONKECT (PD13) FAILS TO CLOSE/REMAIN CLOSED.

RESULTS IN LOSS OF APPRCXIMATELY 300G LBS. OF PROPELLANT WHICH IS NOT
ENOUGH TO CAUSE PREMATURE S3ME SHUTDOWN, POSSIBLE FIRE/EXPLOSICN HAZARD
IN FLIGHT. POSSIBLE LOSS OF CREW/VEHICLE.

FATLS B SCREEN BECAUSE NO INSTRUMENTATION IS AVAILABLE T DETECT FAILURE.

DISPOSITION & RATTIONALE:
(A}DESTCN (B)TEST (C) INSPECTION [D}FAIIDFE HISTORY (E)OPERATIONAL USE

i {A-D) FOR DISPOSITION AND RATIOHALE
j REFER TO APFENDIX F, ITEM NO. 2 - DIODE, STUD-MQUNT.

I
| {B) GROUND TURNARGUND TEST
COMPLETE ELECTRICAL VERIFICATION V41AB0.200G EVERY FLIGHT.

! () OPERATIONAL USE
% NO CREW ACTION CAN BE TAKEN.

i
|
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D vserr For  CiL 05-Gu- 2095 -
EFFeers  SEcTion (§)

-F THE 102 BLEED VALVE FAILS TCO CLOSE BEFORE T-0 THE LOX ELEED
DISCONNECT WOULD BE CLOSING WITH AN OXYGEN FLOW OF 4.1 LBS/SEC. THIRTY-
TWO PERCENT OF THIS FLOW WILL BE VAPOR. THE LOZ BLEED DISCONNECT IS5 NOT
CERTIFIED FOR CLOSURE UNDER FLOW. HOWEVER, THE CLOSURE IS AT ONE “gn
ACCELERATION RATE (T=0 UMBILICAL SEPARATION BATE) WHICH LIMITS THE IMBACT
ENERGY ON THE VESPEL SEAL TO A LEVEL WHICH IS BELOW THE LOi1/VESPEL
IGHNITION LEVEL (NQT PREVIOUSLY TESTED WITH THIS CONDITION) . THE WATER
HAMMER TOWARDS EFFECT GENERATED DURING THIS CLOSURE HAS BEZY CALCULATED
TO BE APPROXIMATELY 80 PSIG. SY3TEM PROOF PRESSURE LEVEL I5 286 FSI.
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