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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL HARDWARE
NUMBER:M5-655-0127 -X

SUBSYSTEM NAME: 1S5 DOCKING SYSTEM

REVISION: D 02/27/98
FART DATA,
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMEER
LRU PANEL ABAS VE2B-TA0150
SRU ‘HYBRID RELAY MCa55-01350)02

EXTENDED DESCRIFTION OF PART UNDER ANALYSIS:
HYBRID RELAY - GRQUP 472 HOOKS, MOTORS M6/7/8/0 OPEN COMMAND RELAY

REFERENCE DESIGNATORS:  36V73ATAIK!
3BVT2ATAIKS
3BVTIATAIKS
IBVTIATAIKT

QUANTITY OF LIKE ITEMS: 4
(FOUR)

FUNCTION:

WHEN ENERGIZED, CONNECTS POWER TO ONE OF TWO REDUNDANT HOOK MOTORS
TO OPEN PMA 23 HOOKS, WHEN THE "CPEN" RELAY IS DE-ENERGIZED, IT CONNECTS
THE TERMINALS OF THE MOTOR TOGETHER TO DISSIPATE ANY ENERGY STORED IN
THE MOTOR.

REFERENCE DDCUMENTS: 1) V370-853103, INTEGRATED SCHEMATIC - 5324, 53JC
S3JE, 53JG; PMA 273 PASSIVE MECHANISM GROUP 112,
5YS AIB HOCKS CONTROL
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FAILURE MODES EFFECTS ANALYSIS FMEA — NON-CIL FAILURE MODE
NUMEER: M5-£§3S5-0127-01

REVISIONY: O 02127198
SUBSYSTEM NAME: 158 DOCKING SYSTEM
LRU: PAMEL ABA3Z CRITICALITY OF THIS
ITEM NAME: HYBRID RELAY FAILURE MODE: 1R3

FAILURE MODE:
FAILS QPEN, FAILS TO CONDUCT, INADVERTENTLY OPENS, FAILS TC} TRANSFER

MISSION PHASE: 00 ON-DRBIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 103  DISCOVERY
104 ATLANTIS

102 ENDEAVOUR

CAUSE:
A} FICCE PART FAILURE, B) CONTAMINATICON, €) VIERATION, D) MECHANICAL SHOCK, E)
PROCESSING ANDMALY, ) THERMAL STRESS

CRITICALITY 1/ DURING INTACT ABQRT ONLY? NO

CRITICALITY 1RZ DURING INTACT ABORT QKLY (AVIONICS ONLY)? NO

REDUNDANCY SCREEN A) PASS
B) N/A
C) PASS

PASS/FAIL RATIONALE:

Aj

B)

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

METHOD OF FAULT DETECTION: o
CGNE GROUP OF HOOKS TAKES TWIGE THE NORMAL TIME TO OPEN.

MASTER MEAS. LIST NUMBERS: NONE
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FAILURE MODEE EFFECTS ANALYSIS (FMEA) - NON-CIL FAILURE MODE
NUMBER: M5-858-0127-01

CORRECTING ACTIDN: NOME

CORRECTING ACTION DESCRIPTION:
DESIGN FAULT TOLERANCE: REDUNDANT PMA HOCK MOTOR WILL OPEN AFFECTED
GROUP OF HOOKS AT HALF THE SPEED AND TWICE THE NORMAL TIME.

- FAILURE EFFECTS -

{A) SUBSYSTEM;
LOSS OF ABILITY TO CONNECT POWER TO ONE OF THE TWO REDUNDANT HOOK

MOTORS TO OPEN PMA 2/5 HOOKS.

(B} INTERFACING SUBSYSTEM(S):
INABILITY TO OPEN AFFECTED GROUP OF PMA 2/2 HOOKS USING ASSOCIATED MOTCOR.
REDUNDANT PMA HGOK MOTOR WILL OPEN AFFECTED GROUP OF HOOKS AT MALF THE

SPEED AND TWICE THE NORMAL TIME.

{C) MIBSION:
FIRST FAILURE - NO EFFEGT

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

(E} FUNCTIONAL CRITICALITY EFFECTS: .

POSSIBLE LOSS OF CREWAEHICLE AFTER FOUR FAILURES:

1) RELAY FAILS OFEN - UNABLE TC OFERATE ONE PMA HOOK MOTOR. REDUNDANT
PMA HOOK MOTOR WILL OPEN AFFECTED GROUP OF MOOKS AT HALF THE SPEED
AND TWICE THE NORMAL TIME.

Z) ONE OR MORE HOOKS IN THE ACTIVE MECHANISM FAIL O CLOSE COMPLETELY.

3) RELAY POWERING REDUNDANT MOTOR CIRCUIT FAILS OFEN - UNABLE TD OPEN
ONE GROUP OF PMA HOOKS. LOSS OF PMA UNDOCKING CAPABILITY,

4} ONE OD5 PASSIVE HODK PYRO FAILS TQ FIRE. LOSS OF ODS PYROTECHNIC
UNDOCKING CAPABILITY.

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

(F) RATIONALE FOR CRITICALITY DOWNGRADE:

ALTHOUGH THE CRITICALITY REMAINS UNCHANGED AFTER WORKAROLINDS
CONSIDERATION (ALLOWED PER CR S050107wW), THEY ARE PROVIDING ADDITIONAL
FALLT TOLERANCE TO THE SYSTEM.

AFTER THE FOURTH FAILURE. THE CREW WOULD PERFORM EVA TO REMOVE 56 BOLTE .
FROM THE DOCKING BASE TO CIRCUMVENT THE WORST CASE “DESIGN CRITICALITY*
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FAILURE MODES EFFECTS ANALYSIS {FMEA) — NON-CIL FAILURE MODE
NUMBER: M5-858-0127-01

EFFECT. IF UNABLE TO PERFORM Eva (FIFTH FAILURE}, PCSSIBLE LOS5 OF
CREWNEHICLE DUE TO LOSS OF ALL UNDOCKING CAPABILITY.

- TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: DAYS
TIME FROM FAILURE OCCURRENCE TO DETECTION: MINUTES
TIME FROM DETECTION TO COMPLETED CORRECTING ACTION: MINUTES

IS TIME REQUIRED TO IMPLEMENT CORRECTING ACTION LESSE THAN TIME TO EFFECT?
YES

RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:

DESIGN FAULT TOLERANCE: REDUNDANT PMA 2/5 HOOKS “OPEN* MOTOR CIRCUIT IS
OPERATIONAL. AFTER LOSS OF NOMINAL UNDOCKING CAPABILITY WATH THE PMA 213
HOOK MOTORS, THE CREW CAN INITIATE ODS PASSIVE HOOK PYROS FOR UNDOCKING.

HAZARD REPORT NUMBER(S): ORBI 401

MAZARD{S) DESCRIPTION:
INABILITY TO SAFELY SEPARATE ORBITER FROM A MATED ELEMENT

» APPROVALS -

SSEPAE :T. K KIMURA : . #1309
DESIGN ENGINEERING :C. J. ARROYO :
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