PAGE 1 PRINT DATE: 12/28/23

FAILURE MODES EFFECTS ANAL'YSIS (FMEA) ~ NON-CIL HARDWARE
NUMBER: Mi-6MR-BO18-X

SUBSYSTEM NAME: ORBITER DOCKING SYSTEM :
REVISICN: 1] QCT, 1993

PART NAME 'PART NUMEER
VENDOR NAME VENDOR NUMBER
LRU . ENERGIA POWER PANEL | MCE21-0087-0008
RSC-E . CKB>=468<3]2=001
SRU . CIRCUIT BREAKER F4 Az2-2 (83.618.242. TU)
SR - . GIRCUIT BREAKER F8, F12 AZ2-3 (8-3.61% 242, TU)
FART DATA

EXTENDEL DESCRIPTION OF PART UNDER ANALYSIS:
PANL ABA3 CIRCUIT BREAKER (Az2-2 TRIPPING CURRENT 15 4.2 AMPS; AZ2-3 TRIPPING
CURRENT IS 5.1 AMPS) - APDS "MEATER &4 DCU™ POWER BUSES.

REFERENGE DESIGNATORS: J6VT3ABAIF4

I6VTIABAIFS
EVTIABAIFIZ
QUANTITY OF LIKE [MTEMS: 2
(THREE)
FUNCTION:

CIRCUNT BREAKER F4 PROVICES BUE +A (H1) POWER TO THE APDE MECHANISM
HEATERS. THE +A BUS PROVIDES POWER TO THE H1-1/TS, H2-2/TS, AND THE H3-37TS
HEATING ELEMENTS MOUNTED ON THE APDS DOCKING MECHANISM. CIRCUIT
BREAKER F8 PROVIDES BUS +B (H2) POWER TO THE APDS MECHANISM HEATERS. THE
+8 BUS PROVIRES POWER TO THE H1-2/TS, H2-3TS, AND THE H3-2/TS HEATING
ELEMENTS MOUNTED ON THE APDS COCKING MECHAMNISM. IT ALSO PROVIDES ONE OF
THE REQUNDANT PLWER STRINGS (+71) TO THE DATA NORMALIZATICN DEVICES
{DCU/BNL 1 AND 2.} GIRCUIT BREAKER F12 PROVIDES BUS +C (H3+) POWER TO THE
APDE MECHANISM HEATERS, THE BUS PROVIDES POWER TO THE H1-ATS, H2-1/TS,
AND THE-H21/TS HEATING ELEMENTS MOUNTED ON THE APOS DOCKING MECHANISM.
IT ALSO PROVIDES ONE OF THE REDUNDANT POWER STRINGS {(+T2) TO THE DATA
NORMALIZATION DEVICES (DCU/BNU 1 AND 2.)
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FAILURE MODES EFFECTS ANALYSIS (FMEA} — NON-CIL FAILURE MODE
NUMBER: MSSMR-2018-03

REVISION® ¢ QCT, 1594
SUBSYSTEM NAME: ORBITER DOCKING SYSTEM
LRU: MCE21-0087-0008 CRINCALITY OF THIS

(TEM NAME: CIRCUIT BREAKER . FAILURE MODE:' 1R2

FAILURE MODE:
FAILS TO TRIP UNDER QVERLQAD

MISSION PHASE:
Qo ON-ORBIT

VEHICLEFAYLODADMIT EFFECTIVITY: 104 ATLANTIS

-CAUSE:

A} PIECE PART FAILURE, B) CONTAMINATION, C) VIBRATION, B) MECHANICAL SHOGK. E)

PROCESSING ANOMALY, F) THERMAL STRESS
CRITICALITY 1/1 DURING INTACT ABORT ONLY? NG

CHH‘ICALIT‘I" 1R2 DURING INTACT ABORT OMLY {AVIONICS ONLY)? NG

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

PASS/FAN. RATIONALE:
A)

B}
C)

METHOD OF FAULT DETECTION:
NONE

MASTER MEAS. LIST NUMBERS: NONE

CORRECTING ACTION:
NONE

- FAILURE EFFECTS »

(A} SUBSYSTEM:
LOSS OF OVERLOAD PROTECTION CAPABILITY FOR POWER SQURCES FROM APDS

MECHANISM HEATERS AND DCY POWER CIRCUITS.

o  ORIGNAL

ME-SMR - 213

(B} INTERF :ING SUBSYSTEMS):
. MO EFFEC
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE Motie
NUMBER: MS-6MR-B01E- 33

{C) MISSIONT -
MO EFFELCT.

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

{E) FUNCTIONAL CRITICALITY EFFECTS:

PLOSSIBLE LOSS OF CREW CR VEMICLE AFTER FIVE FAILURES. 1) ONE CIRCUIT BREAKER
FAILS CLOSED LOSS OF CARARILITY TO REMOVE POWER FOR ONE OF THREE
HEATERSMGCI RUSES. 2) A HEATER DOWNSTREAM ON THE SAME HEATER/OCU BUS
SHORTS TO GROUND. LOSS OF ONE OF THREE HEATERS/OC U BUSES DUE TO OPENING
(TRIPPING) OF THE CIRGUIT BREAKERS IN PANEL ATA3. LUSS OF ONE OF THREE o
CAPTURE LATCKES. 3) CAPTURE LATCH MANUAL UNBLOCKING DEVICE FAILS TO
RELEASE ASSOCIATED CAPTURE LATCH RESULTING IN LOSS OF NOMINAL UNCOCKING
CAPABILITY. PYROTECHMIC SEPARATION CANNOT BE USED TO OFEN THE CAPTURE

LATCHES.
DESIGN CRITICALETY (PRIOR TQ OPERATIONAL DOWNGRADE, DESCRISED IN F): 1R3

(F) RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:

FOURTH FAILURE {INABILITY TG EXTEND DOCKING RING) - INABILITY TO ENABLE
SEPARATION WITH A SINGLE CLOSED CAPTURE LATCH,

FIFTH FAILURE {INABILITY TO PERFORM EVA TO REMOVE 36 BOLTS HOLDING DOCKING
BASE TO EXTERNAL AIRLOCK) - INABILITY TC SEPARATE GRBITER AND MIR RESULTING
IN LQSE OF CREW AND VEHICLE,

- TIME FRAME .

TIME FRCM FAILURE TO CRITICAL EFFECT: DAYS

TIME FROM FAILURE QCCURRENCE TO DETECTION: MINUTES

TIME FROM DETECTION TQO COMPLETED CORRECTIVE ACTION: HOURS

TIME REQUIRED TG IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
YES :
RATIONALE FOR TIME TG CORRECTING AGTION VS TIME TO EFFECT:

CREW WOLULD HAVE SUFFICIENT TIME TQ FERFORM IFM OR EvA.

HAZARDS REFORT HUMBER(S) : ORI 401A

HAZARD DESCRIFTION:

INABILITY TO SEPARATE CREITER AND MIR.

- APPROVALS -

PRODUCT ASEURANCE ENGR M. NIK

DESIGN ENGINEER TR VAKULIN

* ORIGIHAL

M5-EMR - 214




