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FAILURE MODES EFFECTS ANALYSIS (FMEA) ~ NON-CIL HARDWARE

NUMBER: MS-£SS.5075X

SUBSYSTEM HAME: E - DOCKING SYSTEAM
AEVISION: 0 APR, 1996

PART HAME PART NUMSBER
VENDOR NAME YENDOR NUMEER

LR : ENERGIA POWER FANEL MCE21 00870008

. ASC-E SLIYU.46A8312.001
SAU : PUSH BUTTON SWITCH PEZ-4 (AGLO.260.212.TL)
PART DATA

EXTENDED DESCRIFTION OF PART UNDER ANALYSIS:
PUSH-BUTTON SWITCHES (TWO DOUEBLE POLE SWITCHEE UNDER A SINGLE COVER

Cap,) TWD POLE. MOMENTARY - APDS "ACTIVE HODKS FIRING® COMMAND.

REFERENCE DESIGNATORS: 35V73ARAZSES-H1
JEVTIABAISEE-E2

QUANTITY OF LIKE [TEMS: 2
(TWD)

FURCTION: , _
PROVIDE THE -ACTIVE HOOKS FIRING® COMMAND STIMUL! TO CLOSE THE

APPROPRIATE RZLAY COILS IN THE PYROTZCHNIC FIRE CONTROL UNIT (FFCUL)

M5-G3S5 - 551
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FAILURE MODES EFFECTS ANALYSIS (FMEA) ~ NGH-CIL FAILURE MODE
NUMBER: MS-655-B015 D1

” ' REVISIONS O DEC, 15%6
cUBSYSTEM NAME: E - DOCKING 5YSTEM
LEU; MCE21-0087-0003 CRITICALITY OF THIE
ITEM HAME: PUSH BUTTON EWITGH FAILURE MOBE: 1R3

EAINLURE MODE:
FAILS OREN (MULTIFLE CONTACTS WITHIN ONE SWITCH)

MISSICH PHASE:

o) ON-ORBIT
VEHICLE/PAYLOAD/KIT EFFESTIVITY: 102 DISCOVERY
) 104 ATLANTIS
105 ENDEAVOUR

CALSE- '
A} PIECE PART FAILURE, £) CONTAMINATION, £) VIBRATION, D) MECHANICAL SHOCK, E}
PROCESSING ANCOMALY, £} THERMAL STRESS

CAMEALITY 14 DURING INTACT AEORT ONLY? NT

CRITICALITY 1R2 DURING INTACT ABORT ONLY [AYIONICS ONLY)? NO

REDUNDANCY SCREEN  A) PASS.

B WA
E) PASS
PASS/FAIL RATIONALE:
A
E)
PFYROTECHNIZ SEPARATION SYSTEM 15 CONSIDERED STAMD-BY
) -
METHCD OF FAULT DETECTION:
HNOME.,
MASTER MEAS. LIST HUMEBERS: MNONE

CORRECTING ACTION:
AFTER THIRD FAILURE. CRZW WOULD PERFORM EVATO HEHDV: BE BOLTE FROM THE

DOCKING BASE TO SEPARATE THE ORBITER FHADM ISS.

- FAILURE EFFECTS -

[A) SUBSYSTEM:
PARTIAL LOSS OF SWITCH CONTROL CARAR(LTY FOR THE PFCU "ACTIVE HOOKS

FIAING" COMMAND,

REE ST SRS
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FAILURE MODES EFFECTS AMALYSIS (FMEA) — NOM-CIL FAILUAE MODE
NUMBER: MS-£55-B015 01

(B} INTEAFAGING SUBSYSTEM(S):
LOSS OF COMMAND REDUNDANCY,

(C) MISSION:
NG EFFECT.

(D) CAEW, VEHICLE, AND ELEMENT(S)!
FIRST FAILURE - NO EFFECT.

{E) FUNCTIONAL CRIMICALITY EFFECTS:
SHUTTLE MECHANISM CONTROL: POSSIBLE LOSS OF CREW OR - VERICLE AFTER THREE

FAILURES, .
1) ONE OF TWO ASSQCIATED SWITCHES FAILS OPEN. WO EFFECT. DEGRADED
COMMAND IMPLEMENTATION REDUNDANCY. 2) ASSOCIATED SWITCH FAILS OPEN.
LOSS OF CAFARILITY TO IMPLEMENT THE "ACTIVE HOOKS FIRING® COMMAND. LOSS OF
PYRAOTECHNIC SEPARATION CAPABILITY FOR THE ACTIVE HOOKS. 3) ONWE OF TWELVE
HQOKS FAILS TO OPEN (REF. MB-1S5-BMD01-04.). LOSS OF CAPABLITY TO IMPLEMENT

NOMINAL SEPARATION. .
DESIGH CRMSALTY (PRIOR TO OPEAATIONAL DOWNGRADE, DESCRIBED IN F):

(F} RATIONALE FOR CRIMICALITY CATEGORY DOWNGRADE:
ALTHOUGH THE CRITICALITY REMAINS UNCHANGED AFTER WORKAROUNDS -
LZONSIDEAATION {ALLOWED PER CR S050107W), THEY ARE PROVIDING ADDITIONAL

. FAULT TOLERANCE TO THE SYSTEM,
AFTER THE THIRD FAILURE, THE CREW WOLILD PERFORM EVA TO REMOVE 96 BOLTS TO
IF UNABLE TO

CIRCUMVENT THE WORST CASE *DESIGN CRITICALITY® EFFECT.
PERFORM EVA (FOURTH FAILURE), POSSIELE LOSS OF CREW/VEHICLE QUE TO LDSS OF

ALL UNDOCKING CARPARILITY,

- TIME FRAME -

TIME FROM FAILURE TO CRITICAL BEFFECT; DAYS
TIME FROM FAILURE DEGPHHEHGE TO DETECTION: HOUAS
TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: MINUTES

TIME REQUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
-YES '

RATIONALE FOR TIME TO CORAECTING ACTION VE TIME TQ EFFECT:
REW WDULD HAVE SUPFICIENT TIME TG PERFORM EVA. -

MS-6555 - 5hd
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FAILURE MODES EFFEQCTS ANALYSIS (FMEA) — HOM-CIL FAILURE MODE
NUMEER: MS5-8S5-R015 0

HAZARDS REPORT NUMBER(S) ; ORS! 411 A

HAZARD DESCRIPTION:
INABILITY TC SEPARATE ORABITER AND ISE.

- AEPRGYALS -

FRODUCT ASSURANCE ENGH M. NIKOLAYEVA :
CEESIGN ENGINESA '8 BERKLUT :

MS-B55 - 555



