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FAILURE MODES EFFECTS ANALYEIS {(FMEA) — CRITICAL HARDWARE
NMUMBER: 43-1-0431 -X

SUBSYSTEM NAME: MAIN FROFULSION

REVISION: 1 03/23/94
FART MAME PART NUMBER
VENDDR NAME VENDOR NUMEER
LRU I VALVE, BALL (TYPE 3) MC204-0205-00352

EATON CONSOLIDATED CONTROLS 1440-.511

PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
VALVE, LHZ HIGH FOINT BLEED 1.5 INCH. NORMALLY CLOSED, PNEUMATICALLY
ACTUATED OFEN. INCORFORATES RELIEF VALVE.

REFERENCE DESIGHNATORS: Pv22

QUANTITY OF LIKE ITEMS: 1
CONE

FUNCTION: -

THIS VALVE CONTROLS THE FLOW OF GH2 BLEED FROM THE LH2 17-IMCH
DISCONNECT (WHICH IS THE HIGH FCINT IM THE ENGINE FEED EYSTEM) OVERBCOARD
THRGOUGH THE HIGH POINT BLEED DISCONNECT (PD17) INTO THE GRQURD VENT
SYSTEM, THE VALVE IS ACTUATEDR OFEN AT THE START GF SLOW FILL TO BLEED OFF
AMNY GH2 ACCUMULATED (N THE FEEDLINE DURING LOADING OPERATIONS. VALVE IS
CLOSED APPROXIMATELY TWENTY 51X SECONDS PRIOR TO LIFTOFF. THE VALVE
INCORPORATES A RELIEF FEATURE WHICH RELIEVES THE LINE BETWEEN THE HIGH
‘PCINT BLEED DISCONNECT AND THE BLEED VALVE BACK INTO THE FEEDLINE. THE
BLEED DISCONMECT ACTS AS A REDUNDANT INHIBIT AGAINST OVERBOARD FLOW
AFTEER LHZ TSM UMEILICAL SEFARATION.
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FAILURE MQDEZ EFFECTS ANALYSIS [FMEA) — NONCRITICAL FAILURE MODE
NUMBER: 03-1-0431 -1

REVISION# 05/01/35
SUBSYSTVEM NAME: MAIN PROPULSION
LRU: VALVE, BALL (TYPE 3} CRITICALITY OF THIS
ITEM NAME: VALVE, BALL (TYPE 1) FAILURE MDDE: 1R3

FAILURE MODE:
FAILS TO OPENREMAIN OPEN DURING TERMINAL COUNT

MISSION PHASE:
PL PRELAUNCH

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMEIA
102 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CAUSE:
FAILS TQ QPEN - PIEGE PART STRUCTURAL FAILURE, ACTUATOR LEAKAGE, BIMDING,
ACTUATOR FILTER CLOGGING.

FAILE 7O REMAIN OPEN - PIECE PART STRUCTURAL FAILURE, ACTUATOR LEAKAGE.
CRITICALITY 1/1 DURING INTACT ABORT ONLY? N2

REDUNDANCY BCREEN B} PASS

B) PASS
C) PASS
PASS/FAIL RATIONALE:
A)
B}

PASSES B SCREEN - FOR THIS FAILURE MODE, POSITION INDICATION SWITE:HEE
CORRECTLY INCICATE VALVE CLOSURE DEVICE POSITION,

C}

CORRECTING ACTION:
FLIGHT. NA

GROUND: OM! §1004 (LH2 §YSTEM) SEQUENCE TITLED "EMERGENCY PROCEDURE FOR
MAJOR LEAX OR FIRE...” CONTAINS SAFING SEQUENCE OF EVENTS FOR MAJOR LEAKS
IN THE PROPELLANT $YSTEMS,

REMARKS/RECOMMENDATIONS:
NONE
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FAILURE MODES EFFECTS AMALYEIS (FMEA) ~ NONCRITICAL FAILLURE MODE
NUMBER: D3-1-04M -01

- FAILURE EFFECTS -

{A) SUBSYSTEM: :
EHZ WILL ACCUMULATE IN LH2 17-INCH MANIFOLD PRIOR TO ENGIME START.

LCC MOMITORS LHZ 17-INCH MANIFOLD DISCONNECT AND HIGH POINT BELEED
TEMPERATURE TRANSDUCERS UP TC T.31 SECONDS TO WVERIFY BY THE AESENCE OF
GHZ THAT THE HIGH FCHNT BLEED VALVE REMAINS OPEN. ADDITIONALLY, BLEED
VALVE CLOSE POSITION SWITCH 1S VERIFIED OFF BETWEEN S8TART CF SLOW FILL
(APPROXIMATELY T-8 HOURS) AND T-31 SECUNDS (ENGINEERING REQUIREMENT).

THIS FMEA WAS REVISED TO REFLECT UPDATED LLC TEMPERATURE MONITORING
REQUIREMENTS FROM DISCRETE TO CONTINUOUS MONITORING UP TO T-31 SECCHDS
AND TQ ADD THE CLOSE INDICATION MONITORING.,

{B] INTERFACING SUBSYSTEM{E):
GHZ WILL ACCUMULATE IN LH2 17.INCH MANIFCOLD FRIOR TC ENGINE START.

LCC MONITORS LHZ 17-INCH MANIFGLD DISCONNEGT AND HIGH PCINT BLEED
TEMPERATURE TRANSOUCERS UP TQ T-31 SECONDS TQ VERIFY BY THE ABSENCE OF
GHZ2 THAT THE HIGH PQINT BLEED VALVE REMAINS OFEN. ADDITICNALLY, BLEED
VALVE CLOSE POEITION EWITCH 1S VERIFIED OFF BETWEEN START OF SLOW FILL
(APPROXIMATELY T-8 HOURS) AND T-11 SECONDS {(ENGINEERING REQUIREMENT).

(&) MIZSION:
LALUMCH SCRUS DUE TO LCC VIOLATION,

(D) CREW, VEHICLE, AND ELEMENT(S):
MO EFFECT - FIRST FAILURE

{E) FUNCTIONAL CRITICALITY EFFECTS:
1Rf2, 4 FATH SCENARIQ. TIME FRAME - PRELAUNCH.

1] HIGH POINT BLEED VALVE (PV2D) FAILS TC REMAIN OPEN.

2} HIGH RQINT BLEED VALVE (P22} CLOSE INDICATION FAILS OFF.

3] LH2 17-INCH MANIFOLD DISCONNECT TEMPERATURE TRANSDUCER ERRONEQUSLY
INDICATES WITHIN LCC LIMITS.

4) FAGILITY HIGH POINT BLEED TEMPERATURE TRANSDUCER ERRONEOUSLY
INDICATES WITHIN LCC LIMITS,

ACCUMULATED GH2 WILL BE INGESTED INTO THE ENGINES AT START, RESULTING IN
POSSIELE UNCONTAINED ENGINE DAMAGE DUE TO FUMF CAVITATION. POSSIBLE
LOSE OF CREWAEHICLE.
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FAILURE MODES EFFECTS ANALYSIS {FMEA) - NONCRITICAL FAILURE MOCE
NJMBER: 03-1-D431-01

~ APPFROVALS -

FRODUCT ASSURANCE ENGR : T. K KIMURA
DESIGH ENGINEERING » H O WOLFSON
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