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FAILURE MQDES EFFECTS ANALYSIS [FMEA) ~ CIL HARDWARE
HUMBER: M5-655-B025-X

SUBSYSTEM NAME: E - DOCKING SYSTEM
REVISION: 0 FEBDEC, 19976

PAAT NAME PART HUMBER
VENDOR NANE VENDOR NUMEBER
LA : POWER SWITCHING UNIT (PEW) MCA21-0087-1003
ASC-E 3Y.5114.007
PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
LINE REPLAGEABLE UNIT {LRU) PSU - APDS LOGIC AND POWER CONTROL,
- DISTRIBUTION, AND PROTEUTION, :

REFERENCE DESIGNATORS: 45VEIAZAL

QUANTITY OF UKE HEMS: 1
(ONE})

FUNCTION: :

THE PSU CONTROLS AND DISTI'-'HEUTES THE AFDS LOGAIC BUSES. IT PROTECTS AND
DISTRISUTES THE APDS POWER BUSES. LOGIC AND MAIN POWER IS RECEIVED FROM
THE ORBITER THROUGH CONNECTOR X3 AND RETURNED THROUGH CONNECTOR Xd4.
THE LOGIC POWER BUSES ARE +UUA #ILIb +LUE AND THE POWER BUSES ARE «Ctl) AND
+CLULE. -THE PSU PAOVIDES THE FOLLOWING OUTPUTE:

DUTPLT FUNCTIONS:

1) POWER BLIS +ClL1: RING MOTOR M4, PACU MOTORS ME & M8, FIXERS 1 & 2,
AND HI-ENERGY (AND LOW-ENERGY FOR THE 'SUFT' DOCKING MECHANISM)
DAMPERE 1 & 2.

2} POWER BUS «CIL2: RING MOTOR MS, PACU MOTORS M7 & MY, FIXERS 3,4, & 5,
A&MND HI-ENERGY (AND LOW.EHERGY FOR THE "SOFT DOCKING- MECHANISM)

DAMPER 3.
3} LOGIC POWER BUSES +IUA +LU5 +1UB ARE s _ RC
RS AND P A AREADRD-LUMEULRRE TO THE LACL, PACU-1,

PACU-2, DSCU, AND THE DMCU,
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FAILURE MODES EFFECTS ANALYSIS (FMEA) =~ CIL FAILURE MODE
: NUMBER: M5-855-B025- 02

REVISION¢ 0 FERD&C, 19976
SUBSYSTEM NAME: E - DOCKING SYSTEM :

LRU: MCTE21-0087-1003 CRITICALITY OF THIS
FTEM NAME: POWER SWITCHING UNIT FAILURE MQDE: 1R3
FAILURE MODE:
LOSE OF DNE OF THREE LOGIC BUSES: +LllA +LLE +lUB
MISSION PHASE:
Qo -ON-ORBIT
VEHICLE/PAYLOADXIT EFFECTIVITY: 103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR
CAUSE:

MULTIPLE INTERNAL COMFONENT FALLRES
CRITICALITY 173 DURING INTACT ABORY ONLY? ND
CRIMCALITY 1R2 DURING INTACT ASORT ONLY {AVIDNICS ONLY)? NO

AEDUNDANGY SCREEN  A)PASS

B) NAA
C) FAILS
PASSFAIL RATIONALE:
A)
B}

WA - AT LEAST TWO REMAINING PATHS ARE DETECTABLE IN FLIGHT.

c)
REDUNDANT FUNCTIONS ROUTED THROUGH THE SAME CONNECTOR,

METHMOD OF FAULT DETECTION:
MNONE.

MASTER MEAS. LIST RUMBERS: NONE

= EAILURAE EFFECTS =

{A) BUBEYSTEM:
DEGRADATION OF CAPABILITY TD PROVIDE LOGIC BUS FOWER TD AVIONICS LRUS,

{B) INTERFACTING SUBSYSTEM(S):

LOSS OF CaFABILITY TO OPEN ONE OF THREE CAPTURE LATCHES. DEGRADED LOGIC
BUS REDUNDANCY,
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FAILURE MODES EFFECTS ANALYSIS (FMEA) ~ 0L FAILURE MODE
NUMBER: M5-855-B025- 02

(C) MISSION:
NG EFFECT.

(D) CAEW, VEHICLE, AND ELEMENT(5):
FIRET FAILLIRE - NO EFFECT,

(E} FUNCTIONAL CRITICALITY EFFECTE:

WORST CASE, SHUTTLE MECHANISM CONTAOL: POSSIELE LOSS OF CREW OR VEHICLE
AFTER TWO FAILURES, .

FIRST FAILURE (LOSS OF ONE OF THREE LOGIC BUSES) - ND EFFECT.

SECOND FAILURE {LOSS OF ONE OF TWC ASSOCIATED BUSES) - DISABLES CAPABILITY
TO RETRACT THE AING AND DPEN THE CAPTURE LATCHES.

DESIGN CRITICALITY [PRIOR TO OPERATIORAL DOWNRGRADE, DESCRIBED IN F): 1R2
(F} RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:

CRIMICALITY DOWNGRADED FROM 1R2 TO 1R DUE TO ADDITIONAL FAULT TOLERANCE
PROVIDED &Y WORKAROUNDS ALLOWED PER CR SRS0107TW.

~DESPOSITION RATIONALE.

(A) DESIGN:
REFER TO APPENDIX X4, ENERGIA HARDWARE,

(P) TEST: . -
HEFER TO ARPENDIX. X4, ENSRGIA HARDWARE.

P5SU BUS CIRCUIT OPERATION IS VERIFIED DURING GROUND CHECKOUT. ANY TESTING
1S ACCOMPLISHED IN ACCORDANCE WITH OMASD,

{&) INSPECTION: '
AEFER TC APPENDIX X<, ENERGIA HARDWARE.

{D) FAILURE HISTORY: |
REFER TO APPENDIX X4, ENERGLA HARDWARE.

{E) OPERATIONAL USE:
AFTER SECOND FAILURE, IN-FLIGHT MAINTENANCE PROCEDURES DEVELOPED TD DRIVE

THE CAPTURE LATCH MOTORS DIRECTLY FROM THE FEED-THROUGH CONNECTORS IN
THE EXTERNAL AIRLOCK, USING THE ORBITERA BREAKOUT BOX,
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FAILUAE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
: NUMBER: M5-835-B02s- 02

AFTER THIRD FAILURE, IN-FLIGHT MAINTENANGE PROCEDURES DEVELOPED TO DRIVE
THE RAING MOTORS DIRECTLY FROM THE FEED-THROUGH CONNECTORS IN THE
EXTERNAL AIRLOCK, LSING THE DRBITER BAEAKOLIT BOX.

= ARPROVALS -
PRODUCT ASSURANCE ENGR @ M. NIKDLAYEVA
DESIGN ENGINEER : B.VAKULIN
NASA SS/MA !
NASA BUBSYSTEM MANAGER
FJEC Mab

NASA EPDC SSMA
NASA EPDC  SugSYSTEM MANKGEE. :
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