PaGE: 1 FRINT DATE: 0427795

FAILURE MCDES EFFECTS ANALYSIS (FMEA) — CRITICAL HARDWARE
HUMBER: 0&&22010 -X

SUBSYSTEM MAME: ELECTRICAL POWER DISTRIBUTION & CONTROL

REVISION: 7 O5/26/54
PART MAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU . AFTPCA4,5 6 VO70-765280
AU - PFUSE ME451-0009-1019

PART DATA

EXTENDED DESGRIPTION OF PART UNMDER ANALYSIS:
FUSE F10, 7.5 AMP, CARTRIDGE TYPE - LOCATED ON AFT FLA 6

REFERENCE DESIGHATORS: S6Y76A1356F10

GQUANTITY DF LIKE ITEMS: 1
ONE

FUNCTION:
GONDUGTS ESSENTIAL BUS 3AB CURRENT AND PROVIDES OVERCURRENT
PROTECTION FROM AFT POWER CONTROLLER ASSEMBLY (APCA) 6 TO AFT LOAD
CONTROLLER ASSEMBLY {ALCA} 3.
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PAGE. 2 AINT DATE: 02794

FAILURE MODES EFFECTE ANALYSIE (FMEA) =~ CRITICAL FAILURE MODE
. : NUMBER: D&=6-2291C - DT

REVISIONS 7 D526%4
SUBSYSTEM NAME: ELECTRICAL POWER DISTRIBUTION & CONTROL
LRU: AFTPCA 4. 6.9 CRITICALITY OF THIS
TEM NAME: FUSE FAILURE MODE: 1F2

FAILURE MQDE:;
FAILS OPEN, FAILS TO CONDUCT

MISSION PHASE:
| 7 PRELAUNCH
LO LIFT-OFF

YERICLEFAYLOADAIT EFFECTIVTTY: 102 COLUMEILA
103 DISCOVERY
104 ATLANTIS
195 ENDEAVOUR

CALISE:
STRUCTURAL FAILURE; CONTAMINATION, VIBRATION, MECHANICAL SHOCK,
PROCESSING ANOMALY, THERMAL STHESS

CRITICALITY 111 DURING INTACT ABORT ONLY? NO

. REDUNDANCY SCREEN &) PASS

B} FAIL
C) PASS
PASSFAIL RATIONALE:
A)
"A" SCREEN PASSES BECAUSE FUSE FAIL OPEN IS DETECTABLE DURING GROUND
;UHNAHDUND TEST :
)
::E;' SCREEN FAILS BECAUSE CIRCUIT PATH IS NOT MONITORED
"C* SCREEN PASSES BECAUSE REDUNDANT FUSES ARE PHYSICALLY 1SOLATED FAOM
EACH OTHER From
» FAILURE EFFECTS »
(A} SUBSYSTEM:

INASILITY TO CONDUCT ESSENTIAL BUS 3A8 POWER FROM APCA 6
(B) INTEAFACING SUBSYSTEM(S):
I LOSS OF ONE OF TWO POWER PATHS TQ LOZ OVERBOARD ELEED VALVE CLOSE

SOLENQID. DEGRADATION OF REDUNDANCY AGAINST INADVERT
. OF CLOSE SOLENCID. ERTENT DEACTUATION
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FAGE: 3 PRINT DATE: 0827/54

EAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL FAILURE MODE
HUMBER: 05-6-2291G -41

(C) MISSION:
NO EFFECT - FIRST FAILURE

(T} CREW, YERICLE, AND ELEMENT(S):
NG EFFECT - FIRST FAILURE

(€} FUNCTIONAL CRITICALITY EFFECTS!
POSSIBLE LOSE OF CREWNVEHICLE AFTER TWO FAILURES:

CASE I: 1R72. 1 SUCCESS PATH AFTER FIRST FAILURE.
TIME FRAME - PRELALINCH
1} FUSE FAILS OPEN RESULTING IN LOSS OF OUTPUT OF THE TYPE | HOC FOR THE
LOZ QVERBOARD BLEED VALVE CLOSE COMMAND B CIRCUIT.
2} PARALLEL POWER PATH FAILS *OFF (HBC, RPC, DICDE) CAUSING LOZ
OVERBOARD BLEED VALVE (PY15} TO OFEN.

FAILURES WILL RESLILT IN CONTINUED BLEED FLOW RESULTING IN LOSS OF LO2
OYERBOARD WITH FAILLIRE OF BLEED DISCONNECT {PD13} TO GLOSE. BLEED
DISCONNECT IS ROT CERTIFIED FOR CLOSURE UNDER FLOW CONDITIONS AND
CANNOT BE CONSIDERED A AEDUNDANT INHIBIT AGAINST OVERBOARD FLOW.
POSSIBLE AUPTURE OF DISCONNECT HOUSING AMD/OR DOWNSTREAM BLEED SYSTEM
DUE TO WATER HAMMER. RESULTS IN LOSS OF APPROXIMATELY 3000 LBS OF
PROPELLANT WRICH IS INSUFFICIENT TO CAUSE PREMATURE SSME SHUTDOWN.

IF THE LO2 BLEED VALVE FAILS TO CLOSE BEFORE T-0 THE L©2 BLEED DISCONNECTY
WOULD BE GLOSING WITH AN OXYGEN FLOW OF 4.1 LBS/SEC. THIRTY-TWO PERCENT

" QF THIS FLOW WILL BE VAPOR. THE LO2 BLEED DISCONNECT IS NOT CERTIFIED FOR
CLOSURE UNDER FLOW. HOWEVER, THE CLOSURE IS AT ONE "G ACCELERATION
RATE [T-0 UMBILICAL SEPARATION RATE} WHICH LIMITS THE IMPACT ENERGY ON THE
VESPEL SEAL TO ALEVEL WHICH IS BELOW THE LOZAVESPEL IGNITION LEVEL (NCT
PREVIOUSLY TESTED WITH THIS COMDITION). THE WATER HAMMER TOWARDS EFFECT
GENERATED DURING THIS CLOSURE HAS BEEN CALCULATED TO BE APPROXIMATELY
&0 PSIG. SYSTEM PROOF PRESSURE LEVEL IS 285 PEIG.

POSSIBLE AFT COMPARTMENT OVEAPRESSURIZATION. FIRE/EXPLOSIVE HAZARD
BOTH INTERIOR AND EXTERIOR TO THE VEHICLE. NQ LEC EXISTS FOR VERIFICATION
OF WALYE POSTHON PRIOR TO T-0. POSSIBLE LOES OF CREWAEHICLE.

CASE Il: TR/, 2 SUCCESS PATHS AFTER FIRST FAILURE.
TIME FRAME - ASCENT
1) FUSE FAILS OPEN RESULTING IN LOSS OF ODUTFUT OF THE TYFE | HOC FOR
THE LO2 OVEREOARD BLEED YALVE CLOGE COMMAND B CIRCUIT.
2) PARALLEL POWER PATH FAILS “OFF" (HOC, RPC, DIODE} CAUSING LO2
OVERBOARD BLEED VALVE {PV18) TO OPEN.
%) BLEED DISCONNECT (PD13) FAILS TO CLOSEREMAIN CLOSED.

RESULTS IN LOSS OF APPROXIMATELY 3000 LBS OF PROPELLANT WHICH 1S NOT
ENCUGH TO CAUSE PREMATURE SSME SHUTDOWN. POSESIBLE FIRE/EXPLOSION
HAZARD IN FLIGHT, POSSIBLE LOSE OF CREW/VEHICLE.

{REFERENCE CRITICAL FMEA: 05-6J-2051-01)
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PAGE: 4 PRINT DATE: 5/27./94

FAILURE MODES EFFECTS ANALYSIS (FMEA} — CRITICAL FAILURE MODE
MUMBER: 06522910 -1

-DISPOSITION RATIONALE-

(&) DESIGN:
REFER TO APPENDIX D, ITEM NO. 2 - FUSE, AXIAL LEADVCARTRIDGE

{B) TEST:
REFER TO APPENDIX D, ITEM NO. 2 - FUSE, AXIAL LEAD/CARTRIDGE

GROUND TURNAROUND TEST
ANY GROUND TURNARCUND CHEGKOUT TESTING IS ACCOMPLISHED IN ACCORDANGE

WITH OMRSD.

(S} INSPECTION;
REFER TO APPENDIX D, ITEMNO. 2 - FUSE, AXIAL LEAD/C ARTRIDGE

(D) FAILURE HISTORY:
FAILURE HISTORY IS TRACKED IN THE PRACA SYSTEM.

{E) OPERATIONAL USE:
NONE

+ APPROVALS -

PAE MANAGER : K, PRESTON _J_/ Z Kmé f«z{?ﬁf'

PRODUCT ASSURANCE ENGA : T. KIMURA

DESIGN ENGINEERING - J. GULSBY T 20 dake 4 773Y.
NASA SSMA : e N
NASA SUBSYSTEM MANAGER : & D = 2
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