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FAJLUHE MODES EFFECTS AHAL?’SIS (FMEA) — HON-CIL HARDWARE
HUMEBER: M5E55-8010-X

ESUBSYSTEM NAME: E- DOCKING SYSTEM )
. AEVISION: ("] CEC, 1886
PART NAME : FPART NUMBER
VENDOR NAME YENDOR KUMEER
LAY : ENERGIA POWER PANEL MCE21-0087-0003
RSC-E ELIYIT 4B2312.001
SRV :  PUSH BUTTON SWITCH PYZ.2 {AG0IE0212TL)
PART DATA

EXTENDED DESCRIFTION OF PART UNDER ANALYSIS:
PUSH-BUTTON SWTTCHES {TWD DOUBLE POLE SWITCHES L'HDEH A SINGLE COVER

CAP.) TWD FOLE, MOMENTARY - APDS 'UHDGGI{ING’GDHM-ID

REFEREHCE DESIGHATORS: 36V73ARASSB-81
- BEVTIAAAISRED

QUANTITY OF LIKE IT'EHE 2
{TWQ)

FUNCTION:
PROVICE THT 'UNDOCKING' COMMAND STIMUL! TO CLOSE THE APFROPRIATE

CONTACTS IN THI DSCU TO IMFLEMENT THE “UNDOCKING' FUNCTION. THE
"UNDQCKING® S13NAL 15 ROUTED BY THE PSCU TO THE PACU-1 AMD PAZU.2 TO
ENASLE THE MOTORS (MG, M7, M8, AND M3) WHICH IMPLEMENT THE QPENING Dr THE

STRUCTURAL LAY CH=5 {'HCIDKE 1 A 2) FOR SEFAHATIDH FAOM-THE 155,
ey A THIS COMMAND CAN ONLY EE

IMPLEMENTED AFTEMA THE "ARDS CIRCUTT PROTZCTION OFFT SWITLOH IS EMABLED AND
THE AFDS CONTROL COMMAND FROTECTIVE COVER IS REMOVED,

N Lt 0 L ¥ a1 =
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FAILURE MDDES EFFECTS ANALYSIS (FMEZA} —~ HON-CIL FAILURE MOBE
HUMBER: MS-£S5B010-01
REVISION# v} EEBD&s, 15378

SUDSYSTEM NAME: E - DOCKING SYSTEM
CRITICALITY OF THIS

LRV: MCE21-D087-0003
ITEM NAME: PUSH BUTTON SWITCH FAILURE MQOE: 1R3

FAILURE MODE:
FAILS CPEN (MULTIFLE CONTACTS WITHIN ONE SWITCH]}

MISSION PHASE:
=]u) ON-ORBIT

YEHICLEPAYLOAD/KIT EFFECTIVITY: 18 DISCOVERY
104 ATLANTIS -

105 ENDEAVOUR

CAUSE:
A) PIECE PART FAILUHE B} CONTAMINATION, £) VIBRATION, D) MECHANICAL SMOCOK, E)
PROCESSING ANOMALY, F) THERMAL STRESS

CRITICALITY 14 DUAING INTACT ABORT ONLY? NO

CRITICALITY 1A2 DURING INTACT ABQRT ONLY (AVIQNICS ONLY)? NO

REDUNDANCY SCREER  A)PASS

B} N/a
) PASS
PASS/FAIL RATIONALE:
A)
E)

MA - AT LEAST 7O AEMAINING FATHE ARE DETECTABLE IN FLIGHT.

C)

METHOD OF FAULT DETECTIOM:
NOINE.

HASTER MEAS. LIZT HUMBERS: HONE

CORRECTING ACTION: _
WOIKARDUNDS ARE AVAILAELE TO SEPARATE THE DRBITER FROM ISS:
1) IF TO DRIVE HOOKS OPEN,

2 INTIATION OF PYROEOLT SEPARATION:

3= FERFOAM EVYA TO REMOVE 58 BOLTS FROM THE DOCKING BaSE

M5-688 - 507
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FAILURE MODES EFFECTS ANALYSIS (FMEA) = HON-CIL FAILURE MODE
HUMBER: M5-£8S-BO10- 01

« FAILURE EFFECTS »

(A) EUESYETEH '
PARTIAL LOSS OF SWITCH CONTROL CAPASILITY FOR THE APDS *UNDOCKING®

COMMAND.

(B} INTERFACING SUBSYSTEM(E):
ND EFFECT, LOSS OF COMMAND HEHUNDANC‘I’

{C) KISSIDH:
ND EFFECT.

(0) CREW, VEHICLE, AND ELEMENT(S):
FIRST FAILURE - NQ EFFECT. -

(E) FUNCTIOMAL CRITICALYTY EFFELTS:
SMUTTLE MECHANISM CONTROL: POSSIBLE LOSS OF CREW OR VEHICLE ASTER FIVE

FAILURES.

1) ONE OF TWD ASSOCIATED SWITCHES FAILS OFEM. NO EFFECT. DEGRADED
COMMAND IMPLEMENTATION REDUNDANCY. 2) SECOND ASSOCIATED SWITCH FAILS
OPEN. LOSS OF CAPABILITY TO IMPLEMENT THE “UNDOCEING® COMMAND. LOSS OF
NOMWINAL SEFARATION CAPABILITY, 3) ONE OF TWO "HOOKS OFEN" SWITCHES FAILS
OFEN. DEGRADEDR MANUAL BACK.UF CAPABRIITY FOR SEPARATION. «) REMAINING
"HOOKS OPEN" SWITCH FAILE OFEN. LOSS OF MANUAL BACK-UP SEPARATION
CAPABILITY . §) DNE FYROBOLT FAILS TO INITIATE. LOSS OF CAPABILITY TO IMPLEMENT

PYROTECHNIC SEFARATION.
DESIGN CRITICALITY (PRIOR TO OPERATIONAL DOWNGAADE, DESCRIBED N F);

{F RATIONALE FOR CAIMCALITY CATEQGORY DOWNKGRADE:
ALTHOUGH THE CRITICALTTY REMAINS UNCHANGED AFTER WORKARDUNDS

CONSIDERATION (ALLOWED FPER CR S050107W]}, THEY ARE PACYIDING A.DDITIDMkL
FAULT TOLEAANCE TO THE 5YSTEM.

AFTER THE FOURTH FAILURE, THE CREW WOULD PERFORM IFM TQ DRIVE THE HOOKS
OFEN, [IF UNABLE TO PERFDRM THE IFM [FIFTH FAILURE) THEN IMPLEMENT THE
FYRDTECHNID SERPARATION. IF UNABLE TO PERFORM THE PYROTECHNIC SEPARATION
[S'XTH FAMLUAE) THEN PERFORM EVA TO REMOVE 96 BOLTS TD CIRCUMVENT THE
VORST CASE "DERIGN CRIMICALITY: EFFECT. IF UNAELE TD PERFORM EVA {SEVENTH
FAILURE) POSSISLE LOSS OF CREWNEHICLE DUE.TO LDSS OF AlL UNDOCKING

CaPABILITY.

-TIME FREAME -

TIME FROK FAILURE TO CRITICAL EFFECT: DAYS
TIME FROM FAILURE OCCURRENCE TO DETECTION: HOURS
TIME FEOM DETECTION TO COMPLETED CORAECTIVE ACTION: MINLGZS
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FAILURE MODES EFFECTSE ANALYSIS (FMEA) — NOM-CIL FAILURE MODE
NUMBER: M5E55-B070- 01

TIME REQUIRED TO IMPLEMENT CORRECTIVE ASTION LESS THAN TIME TO EFFECT?

YES

RATIONALE FOR TIME TC CORRECTING ACTION VS TIME TO EFFECT:
CREW WOULD HAVE SUFFICIENT TIME TO USE IFM OF FERFORM EVA.

MAZARDS REPORT NUMBER!S) : GRBI 4014

HATZARD DESCRIPTION:
INABILITY TO SEPARATE DRBITER AND ISS.

= APPROVALS «

PRODUCT ASSURANGCE ENGA  : M. NIKDLAYEVA :
== B VAKULIN : -

DESIGN EMGINES

ME-655 - 505



