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FAILLRE MODES EFFECTS ANALYSIS [F MEA} — CRITICAL HARDWARE
MUMBER: 05-5J-2263 -X

SUBSYSTEM NAME: EPDAC MAIN PROPULSION SYSTEM

REVISION: 11410794
PART NAME PART NUMBER
VENDOR NAME ' VENDOR NUMEER
LRU i AFTLCA1 MC450-0057-0001
sRU : GONTROLLER, HYBRID DRIVER MC477.0252-0002

FART DATA

EXTENDED DESCRIPTION OF PART UNDER ANAL YSIS:
CONTROLLER, HYBRID DRIVER (HDC), TYPE IIl - LH2 HIGH POINT BLEED VALVE OPEN
SOLENCID (LV79). | '

REFERENCE DESIGNATORS: 54V7EA121.J6 (f)
SAVTBATZIIZ (B8)

QUANTITY OF LIKE ITEMS: 2
TWO

FUNCTTION:

CONDUCTS MAIN BUS POWER TO OPEN SOLENOID OF LH2 HIGH POINT BLEED VALVE.
THE TWGC HDCs Ul ARE IN SERIES.
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ITEM:
CONTROLLER, HYBRID DRIVER ({HDC), TYPE III, LH2 HIGCH POINT ELEED VALV:=
OPEN SOQLENOID (LV79).

FUNCTION:
CONDUCTS MAIN BUS BOWER TO OPEN SOLENOQID OF LHZ KIGH FOINT BLEED VALVE.
THE TWOD HDCs ITI ARE IM SERIES. S4VI6AIZ1J6(F"), J2(69).

FATLITRE MODE:
INADVERTENT QUTPUT, FAILS "ON“, FAILS TO TURN “OFF".

CAUSE(S):
PIECE PART FAILURE, CONTAMINATION, VIBRATION, MECHANICAL SHOCK,
PROCESSIRG ANOMALY, TAERMAL STRESS,

EFFECT{S) ON:
(A)SUBSYETEM (B} INTERFACES (C)MISSIOH {D]CREWH?EHICLE fE} FUNCTICOHAL
CRITICALITY

{A) DEGRADATION OF REDUNDANCY AGAINST PREMATURE ACTUATION OF OFEN
SOLENQID,

(B) FIEST FAILURE =~ NG EFFECT, SERIES HDC PREVENTS PREMATURE ACTUATION
CF OPEN SOLENQID.

{C,D? FIRST TAILURE = NO EFFECT.
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(E} CASE I: 1R/2, 1 BUCCESS PATH AFTER FIRST FAILURE.
TIME FRAME = PRELAUNCI.
1) HDC FAILS "ON".
2] SERIES HDC FAILS "ON" CAUSING HIGH POINT BLEED VALVE (PV22)
TC CGPEN.

1L£C REQUIRES VALVE TO BE CLOSED AT T-10 SECONDS (ONE TIME VERIFICATION].
AFTER "M=10 SECONDS FAILURES WILI. RESULT IN CONTINUEL EBLEED FLOW. BLEED
DISCONNECT (PD17) IS NOT CERTIFIED FOR CLOSURE UNDER FLOW CONJITIONS AND
CANNOT BE CONSIDERED AS A REDUNDANCY AGRINST OGVERBOARD LEAKAGE. POSSIELE
RUPFTURE OF DISCONNECT HOUSING AND/OUR DOWNSTREAM BLEED SYSTEM DUE TO WATER
HAMMER .

PREMATURE ENGINE SHUTDOWH. POSSIBLE AFT COMPARTMENT OVERPRESS.
FIRE/EXPLOSIVE HAZARD BOTH INTERIOR AND EXTEZRIOR TO THE VEHICLE.
POSSIBLE UNCONTAINED ENGINE DAMAGE DUE TO PUMP CAVITATION. FPOSSIELE
,  VIOLATION OF ET MINIMUM STRUCTURAL REQUIREMENTS DUE T0 REDUCED ULLAGE
|  PRESSURE.

fxfﬂﬁz WILL DUMP OVERBOARD RESULTIHSG IN LOSS OF PROPELLANT AWD POSSIBLE

FAIIS B SCREEN DUE TD SERIES CIRCUIT CONFIGURATION.

CASE II: 1R/3, 2z SUCCESS PATHS AFTER FIRST FAILURE,

TIME FRAME - ASCENT,

1) HDC FAILS "ON™.

7} SERTES HDC FATLS "ON" CAUSING HIGH PGINT BLEED VALVE (PVZ2] TO
OPEN.

1) BLEED DISCONNECT (PDi7) FAILS TO REMAIN CLOSED.

LHZ WILL DUMP OVERZIOARD RESULTING IN LCSS QF PROPELLANT AND

POSSIBLE PREMATURE ENGINE SHUTDCWM. FIRE/EXPLOSIVE HAZARD EXTERIOR TO
THE VEHICLE. FPOSSIBLE UNCONTAINED ENGINE DAMAGE DUE TO PUMP CAVITATION.
POSSIBLE VIOLATION OF ET MINIMUM STRUCTURAL REQUIREMENTS DUE TO REDUCED
ULIACE PRESSURE. POSSIBLE L0OSS OF CREW/VEHICLE.

FAILS B SCREEN DUE TO SERIES CIRCUIT CONFIGURATION,

DISPOSITIOCH & RATIONALE:
(A)DESIGN (B)TEST (C)INSFECTION (D)FAILURE HISTORY fEYOPERATIOHAL USE

{A=-D) FOR DISPOSITION AND RATIONALE:
REFER TG APPENDIX B, ITEM NO, 1 - HYBRID DRIVER CONTROLLER.

(B) GROUND TURNAROUND TEST
MDM COMMAND REDUNDANCY, V41AEC.081C,D EVERY FLIGHT.

{E)} CPERATICHAL USE
HO CREW ACTION CAN BE TAKEN.
'-.\ :

Tl [NSER
e L

05-6J~H32



INSERT Fer CH. ©OS-6J-2263 -
EFFECTS  secTioN (E)

IF THE LH: BLEED VALVE FAILS TO REMAIN CILOSED BEFORE T-0 THE LiZ2 BLEELD
DISCOMNECT WOULD BE CLOSING WITH A HYDROGEN FLOW GOF 0.9 LB3/5SEC THE LH2
BLEED DISCONNECT TS NOT CERTIFIED FOR CLOSURE UMDER FLOW, THE CTCSURE
15 AT OME "G" ACCELERATION RATE (T-0 UMBILICAL SETARATION RATE). THE
KATER HAMMER EFFECTS GENERATED DURING THIS CLOSURE HAS BEEW ANALYZEDR TO
BE LESS THaMN &0 P3IG. SYSTEM FROOF PRESSURE LEVEL IS && PSIG.
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