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FAILURE MODES EFFECTS ANALY5SIS (FMEA) — CIL HARDWARE
NUMBER:M5-685-0130 -X

SUBSYSTEM NAME: 155 DDCKING SYSTEM

. REVISION: © D2/2708
PART DATA
PART NAME FART NUMBER
VERDOR NAME VENDOR NUMBER
LRU ‘PANEL ABAJ V328-7301350
SRU ‘DIODE FANTXWVINGSS2

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
DIODE, GENERAL FURPOSE, 3 AMP, ISDLATION, OPEN - PMA 2/3 FASSIVE MECHANISM
GROUF 1/2, SYSTEM A/B HOOKS CONTROL

REFERENCE DESIGNATORS:  36V73A7AIABCR1
3BV7AATAIABCRZ
3BV7IATAIABCRY
3BVTIATAIABCRE
FBVTIATAIRACRA
ABVTIATASROCRY
36VTIATAIRICRT
ABVIIATAIAQCRE

QUANTITY OF LIKE [TEM5: 8
(EIGHT)

FLINCTION:

PROVIDES ISOLATION BETWEEN THE PMA, 2/2 PASSIVE MECHANISM GROUP 1, SYSTEM
A AND B HOOKS POSITION INDICATICON CIRCUIT AND BETWEEN THE GROUP 2, SYSTEM
A AND B HOOKS POSITION INDICATION CIRCUIT. PROVIDES & CURRENT PATH TO
EVENT INDICATCR.

REFERENCE DOCUMENTS: 1) V570-953103, INTEGRATED SCHEMATIC - 53JA, 53¢
53JE, 53JG; PMA 2/3 PASEIVE MECHANISM GROUP 1/2,
5YS5 A/B HOOKS CONTROL

ME-BSS - 193



PAGE § PRINT DATE. 04+11/98

FAILURE MODES EFFECTS ANALYS!S FMEA — NON-CIL FAILURE MODE
NUMBER: M$-885-0130-02

REVISIONE: © L2/27/28
SUBSYETEM NAME: 1S5 DOCKING SYSTEM
LRU: PANEL ABAS CRITICALITY OF THIS
ITEM NAME: DIODE FAILURE MODE: 1R3

FAILURE MODE:
SHORT (END TC END}

MISSION PHASE: 0OC  ON-ORBIT

YEHICLEPAYLOAD/KIT EFFECTIVITY: 103 DISCOVERY
104  ATLANTIS

105 ENDEAVOUR

CAUSE:
A) STRUCTURAL FAILURE (MECHANICAL STRESS, VIBRATION), B) CONTAMINATION, C)
ELECTRICAL STRESS, D) THERMAL STRESS, E) PROCESSING ANOMALY

CRMCALITY 111 DURING INTAGT ABORT QNLY? NO

CRITICALITY 1R2 DURING INTACT ABORT ONLY (AVIONICS ONLY)? NO

REDUNDANCY SCREEN A) PASS

B) N/A
') PASS
FASE/FAIL RATIONALE:
A)
B)

SCREEN B IS "N/A" BECAUSE THE DIODE 1S CONTAINED WITHIN A STANDBY SYSTEM.

C}

METHOD OF FAULT DETECTION:
NONE

CORRECTING ACTION: MANUAL
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MODE
NUMBER: M5.655-0130-02

CORRECTING ACTION DESCRIPTION:
CREWWILL OPEN ASSOCIATED CIRCLUIT BREAKER TO DE-ENERGIZE FAILED ON INHIBIT

CIRCUIT.

- FAILURE EFFECTS -

{A) BUBBYSTEM:
LO3S OF ISOALATION BETWEEN OPEN/CLOSE INHIBIT CIRCLNTS.

{B) INTERFACING SUBSYSTEM(S):
LSS OF ISOLATION BETWEEN GPEN/CLOSE INHIBIT CIRCUITS.

(C} MISSION;
FIRST FAILURE - NO EFFECT

(D} CREW, VEHICLE, AND ELEMENT{S):
FIRST FAILURE - NO EFFECT

{E) FUNCTIONAL CRITICALITY EFFECTS:

PO33IBLE LOSS OF CREVWVYEHICLE AFTER FIVE FAILURES:

1) DIODE FAILS SHORT (END TO END) FOR “OPEN" INDICATION.

2) ONE OR MORE HOCKS IN THE ACTIVE MECHANISM FAIL TO CLOSE COMFLETELY.

3) "OPEN" POSITION LIMIT SWITCH FOR THE REDUNDANT MOTCOR OF THE SAME HOOKS
g:gﬂ; FAIL CLOSED. PROVIDES INHIBITS TC BOTH MOTORS OF THE SAME HOOKS

4) CIRCUIT BREAKER OF AFFECTED LIMIT SWITCH FAILS CLOSED RESULTING IN LOSS
OF ABILITY TO REMOVE INHIBIT TO BOTH "OPEN" HOOKS MOTOR OF SAME HODKS
GROULP. LOSS OF PMA 213 UNDOCKING CAFPABILITY.

o) EEEADBRIST:}AESWE HOOK FYRO FAILS TO FIRE. LOSS OF PYROTECHNIC UNDOCKING

DESIGN CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IN (FY):

{F) RATIONALE FOR CRITICALITY DOWNQRADE:

ALTHOUGH THE CRITICALITY REMAINS UNCHANGED AFTER WORKAROUNDS
CONSIGERATION (ALLOWED FER CR S050107W), THEY ARE PROVIDING ADDITIONAL
FAULT TOLERANCE TO THE SYSTEM.

AFTER THE FIFTH FAILURE. THE GREW WOULD PERFORM EVA TO REMOVE 95 BOLTS
FROM THE DOCKING BASE TO CIRCUMVENT THE WORST CASE "DESIAN CRITICALITY"
EFFECT. IF UNABLE TO PERFORNM EVA (SIXTH FAILURE), POSSIBLE LOSS OF
CREVW/VEHICLE DUE 70 LG5S GOF ALL UNDOCKING CAPABILITY.
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FAILURE MODES EFFECTS ANALYSIS (FMEA} - NON-CIL FAILURE MODE
NUMBER: M5-655-0130-02

= TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: MINUTES
TIME FROM FAILURE QCCURRENCE TQ DETECTION: SECONDS
TIME FRDM DETECTION TO COMPLETED CQORRECTING ACTION: MINUTES

1S TIME REQUIRED TO IMPLEMENT CORRECTING ACTION LESS THAN TIME TQ EFFECT?
YES

RATIONALE FOR TIME TO CORRECTING ACTION V8 TIME TO EFFECT:

AFTER LOSS OF NOMINAL UNDOCKING CAPABILITY WITHTHE PMA 2/3 HOOK MOTORS,
THE CREW CAN INITIATE CDS PASSIVE HOOK PYROS FOR UNDOGKING.

HAZARD REPORT NUMBER(S): ORB! 401

HAZARD{S) DESCRIPTION:
INABILITY TO SAFELY SEFARATE THE DRBITER FROM A MATED ELEMENT.

- APPROVALS -
SS&PAE

' T K KIMURA : r &=13 3%
DESIGHN ENGINEERING CCd ARROYD X
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