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FAILURE MODES EFFECTS ARALYSIS (FMEA) = NON-CIL HARDWARE
- NUMEER: MS-5SS-B031- %

SUBSYSTEM NAME: £ DOCKING SYSTEM
| REVISION: © _ FEBDEC, 1957%

PART HAME PART NUMBER
VENDOR MNAME VENDOR NUMBER
LRU : CONNECTOR SLIYU.8£2522 00y

SWITCHING BOX (CSB)

PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYELS: -
CONNEGTOR SWITCHING BOX {CSE) - ELECTROMECHANIGAL INSTRUMENT

| AEFERENCE DESIGNATORS: ADVEYAL

QUANTITY OF LIKE MEMS: 1
ONE

FUNCTIDN;

INPUT/OUTPUT FUINGTIONS:
ONE INPUIT (8 CONNECTORS)
) WO OUTPUTS (8 CONNECTORS EDR EACH QUTPUT SGRvOME)
SWITCHING OF 254 CIRCUITS, OF WHICH: 85 CIRCUITS - TM, 186
SIRCUITS ARE FUNCTIONAL
THE TM DATA ENTERS *SHUTTLE" PANTL

ALL DOCKING MECHANISM FUNCTIONS EXCEFT FOR PYRAD SEPARATION ARE
TRANSFERED BY THE CONNEGTOR SWITCHING BDX.

NOTE: CSB FMEA IS ONLY APPLICABLE FOR MISSIDNS RECUIRING TRANSFER OF

ELECTRICAL FUNCTIONS BETWEEN THE QDS DOGKING, MECHANISM AND SOME OTHER
| MECHANISM {IF.E. PMA1). IF THE SHUTTLE |S ECUIPPTED WITH THE "SOFT DOCKING
- ASSEMBLY. THE USE OF THE CONNECTOR SWITCHING BOX IS NOT PLANNED.

tMS-6SS - 687



FPAGE: B PRINT DATE: 17.0257

FAILURE MODES EFFECTS ANALYSIS (FMEA) ~ NON-CIL FAILURE MODE
NUMBER: MS-655-8031- 02

REVISIONS 0  FEBOGC, 10976
‘SUBSYSTEM NAME: E - DOCKING SYSTEM
LRU: CONNECTOR SWITCHING BOX CRITICALITY OF THIS
ITEM NAME: CONNECTOR SWITCHING BOX FAILURE MODE: 1R3

FAILURE MODE:
CONTINUOUS CYCLING BETWEEN CONNECTCR FOSITIONS

MISSION PHASE:
0o ON-DRBIT

YEHICLE/PAYLOATVKIT EFFEM:

J04 ATLANTIS
105 ENDEAVOUR (APPLIES ONLY WHEN THE
CSBISINOTALLED)

CAVSE:
CONTAMINATED POSITION INDICATION SENSOR, FEEBEAI:I{ CIRCUTTRY FAILURE

CRPNCALITY 171 DURING INTACT ABORT ONLY? NO
CRIICALITY 1R2 DURING INTACT ABORT ONLY (AVIONICS ONLY)? NO

' REDUNDANCY SCREEN &) PASS

B) PASS
C) PASS
PASS/TAIL RATIONALE: -
A)
B} B
)
METHOD OF FAULT DETECTION:

SWITCHING BOX MECHANISM POSITION AND CONNECTOR MATING INDICATION
ANOMALY (BOTH ON STANDARD SWITCH PANEL AND IN TELEMETRY DATA).

MASTER MEAS, LIST HNUMBERS: P27X3001Y - CONNECTOR MATE XPI IND
PRTX3002Y - CONNECTOR MATE XP2 IND
P27X8003Y - CONNETTOR MATE XFa IND
P27X9004Y - CONNECTOR MATE XP4 IND
PZTXS005Y - ODM POSITION
PETXS00EY - PMAT POSITION

CORRECTING ACTION:
HT N

JLACMOVE POWER TQ CYCLING MOTOR:
S INMMIATION OF PYROBOLT ﬁEFﬁHﬁ.TIQH
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EAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILUAE MODE
HUMBER: MS-855-8031- 03

A AFFER-TMIRR-FALURGE-CREBACQULD-PERFOAM EVA TO MAMNUALLY.SWITCH
CEMNECTORS-ORREMOVE 35 BOLTS FROM THE DOCKING BASE TO SEPARATE THE
CREITER FROM IS5,

AEMARKSRECOMMENDATIONS:
POSITION SENSDR HAS REDUNDANT CONTACT SETS.  NOMINALLY 1T TAKES

APPROXIMATELY 12 SECONDS TO CYCLE BETWEEN CONNECTOR POSITIONS. PYRG
CONTROL IS NOT SWITCHED. FAILUAE CANNOT OCCUR UNTIL AFTER NODE (PMAT) IS

CONNECTED.

« FAILURE EFFECTS -

(A) SUBSYSTEM:
DOCKING MECHANISM CONTROL IS ALTERNATELY SWITCHED BETWEEN UPPER AND

LOWER DOCKING MECHANISMS,

(B) INTERFACING SUBSYSTEM(S): -
INABILITY TO CONTROL THE ORBTER_ &I=eR DOCKING MECHANISM USING NOMINAL
0 OPEN THE HOOKS FOR UNDOCKING.

OFERATIONS
{C} MISSION: _

FIBST FAILURE . NO EFFECT ARiRET-FAlbRE—R o BuE-ao $i-Or IS sie R o S G
E=TTTE T T | '

(D) CREW, YEHICLE, AND ELEMENT(S):

FIRST FAILURE - NO EFFECT, MR =mAlrb A AR e o e ERARATE - DR ER-ERSM )
mmwwm

" {E) FUNCTIONAL CAMCALITY EFFECTS:
WORST CASE. SHUTTLE MECHANISM CONTROL POSSIALE LOSS OF CREW OR VEHIGLE

AFTER MULTIPLE S4REE FAILURES. .
FIRST FAILURE {CONTINUOUSLY CYCLES BETWEEN WNNEETDH PRSYIONS IN ONE

CIRCUM}, —NE-ERFECT,

SECOND FAILURE _mﬁﬂwmwm .

[REQUIRES MULTIPLE FAILURES) AFTEA BERTHINGDOCKING - UNABLE TO PERFDRM
M1MA ING. JCONTIMNUOUSLY CYDLES BETAMERM CONNELTDR ROSITIONS 1IN

EQ___.L_L'HM___ - \ ;

pa’alal AT AN T TN IIT h

THIRD FAILURE {FAILURE WITHIN PYRO SUBSYSTEM) « LOSS OF CAPARILITY TO

IMPLEMENT PYRC SEFARATION - LOSS OF ALL UNDOCKING CAPABILITY.

DESIGH CRMCALITY {PRIOR TO OPERATIONAL DOWNGRADE, DESCRIBED IM F):

(F) RATIONALE FOR CRMCALITY CATEGDRY DOWNGRADE:
ALTHOUGH THE CARITICALITY REMAINS UNCHANGED AFTER WORKAROUNDS

CONSIDERATION {ALLOWED PER CR S0E07W), THEY ARE PROVIDING ADDITIONAL
FAULT TOLERANCE TO THE SYSTEM.

AFTER THE THIRD FAILURE, THE CHEW WOULD PERFORM EVA TO MAMUALLY SWHITCM

CoserIone SO _AEMOVE 96 BOLTS TO CIACUMVENT THE WORST CTASE "DESIGHN
CRIMCALMY" EFFECT. IF UNABLE TO PERFOAM EVA (FOURTH FAILURE), POSSIBLE LOSS

OF CREW/VEHICLE DUE TO LOSS E;F ALL UNDOCKING CAPABILITY.
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FAILURE MODES EFFECTS ANALYSIS (FMEA} = NON-CIL FAILUTIE MODE
NUMBER; M5-855-B031- )

= TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: DAYS

TIME FADM FAILUHE OCCURRENCE TO DETECTION: SECONDS

TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: HOURS

?E“SE AEQUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EPFECT?
RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:

CREW WOULD HAVE BUFFICIENT TIME TO PERFORM EVA.

HAZARDS REPORT NUMBER(S) : ORBI 4014

HAZARD DESCRIPTION:
INABILITY TO SEPARATE OABITER AND IS5, .

< APPROVALS -
PHODUCT ASSURANCE ENGR. : M. NIKOLAYEVA
DESIGN ENGI EER : R.TUKAVIN
DESIGN ENGINEER ;A DONGHENKD
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