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FAILUWRE MODES EFFECTE ANALYSIS [FMEA) =~ CIL HARDWARE
NUMBER: 05-5-B15-1 -X

SUBEYETEM NAME: DATA PROZESEING EYSTEM (DPE)

REVISION: 7 04/1E/95
PART DATA
PART NAME . PART NUMBER
VENDOR NAME VENDOR NUMBER
LRLS - PANEL O6 VOT0-720389 )
SRU  SWITCH. TOGGLE ME 452-0102-7308

EXTENDED DEZCRIPTION OF PART UNDER AMALYSIS:
SWITCH GENERAL PURPOSE COMPUTER {GPE) OUTPUT, TOGGLE 3FAF, "BACKUP.
NIRMAL-TERMINATE"

REFERENCE DESIGNATORS:  33VT3IAESAS
JAVTIAEE 3
IIVIIABEST
23VTIABSIE
d3VTIAEEIS

QUANTITY OF LIKE ITEME: £
FIVE OH PANEL D&

FUNZTION:

PROVIGES THE MEANS FOR HARDWARE INHIBITING GPC COMMANDING ON FROM THE
FLIGHT CRITICAL {FC) DATA BUSES, (SWITCH IN “TERMINATE" POSITION). I[N THE
"NORMAL® POSITION THE GPC 1S3 NQT INHIBITED FROM COMMANDING ON THE FC
BUZES AN THE DESIGNATED BF S GPC WILL NOT ENGASE. IN THE "BACKUP-
POSITION THE HIGHEST (1-5) SELECTED GPC IS ASSIGHNED TO THE BACKUP FLIGHT
SYSTEMW [BF5) AND ENABLES BACKUP FLIGHT CONTROLLER {(BFZ) TC ENGAGE,

08-5 - 131
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FARILLIRE MODES EFFECTS ANALYSIS FMEA ~ CIL FAILURE MODE .

. HNUMBER: 05-5-B45-1-01
- REVISIOGN: & Q4046
SUBRSYSTEM NAME: DATA PROCESSING SYSTEM {DPS} )
LRU: PANEL OC LRITICALITY OF THIS

ITEM NAME: BW.TCH, TOGGLE FAILURE MODE: 1R2

FAILURE MODE:

FREMATURE AND ERROMECLS OPERATION CHANGES FROM "NORMAL™ TO
"TERMINATE", "TERMINATE" TG "NORMAL", OR "NORMAL" TO "BACKLIP".
FRILS OFPEM, PREMATURE OPEN, SHORT TO CASE (GROUMDY, ’

MISSIOMN PHASE: FL- PRE-LAUNCH
L0  LIFT-QFF
o0 ON-CRBIT
o DE-ORBIT
LS  LANDING/SAFING

VEHICLEFAYLOADOIKIT EFFECTIVITY: 102 COLUMBLA
103 DISCOVERY
104 ATLANTIS
1L ENDEAVOUR

CAUSE:

CONTAMINATION, MECHANICAL SHOCK, VIBRATION, PROCESEING ANOMALY, FIECE
. FART STRUCTURAL FAILLRE,

CRITICALITY 1/1 PURING INTACT ABORT ONLYT YES
MDA ABDRT ONCE AROUND
RTLS RETURN TG LAUNCH SITE
TaL TRANS-ATLANTIC LANDING

REDUNDANCY SCREEN A) FLSS

B) FAIL
C} PASS
FPASSIFAIL RATIOMNALE:
Al
E}

FAILE SUREEN B BECAUSE CERTAIN FAILURE MODES ARE NOT DETECTAELE UNTLL BFS
EMNGAGE 15 ATTEMPTED.

C
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FAILURE MODES EFFECTS anAaLYs!S (FMEA) — <IL FAILURE MODE
MUMBER: 05-%-815-1-071

- FAILURE EFFECTS -

(4) SUBSYSTEM:
PRIMARY AVIONICE SOFTWARE SYSTEM (PASS). LOSS OF ONE GPC.

BFE: LOBE CAPABILITY TO SELECT/ENGAGE. LOSS OF BFS GUIDANCE NAVIGATION
AND COMNTROL [GMAC) POST ENCAGE.

(Bl INTERFACING SUBSYSTEMIS):
FAILURE EFFZCTS FOR SACH MODE ARE AS FOLLOWS:

13 NORMAL TO TERMINATE - THE PRIMARY AVIONIC SOFTWARE SYSTEM (PASS) GPG
CORSESPOMDING TC THE FAILED SWITZ2E WILL BE UNABLE TO TRAMNSMIT ONITS
ASSIGNED FLIGKT CRITICAL BUSES, EQUIVALENT TO GPC LOSS OF QUTPUT:

Z) NORMAL TC BACKUP - WITH MOMINAL GPC ASSIGNMENT (LE., GPC 5 DESIGNATED
BACKUR), THE PASS GRZ CORRESFONDING TO THE FAILED SWITCH WILL BE UNABLS
TO TRANSMIT ON TS ASSIGNED FLIGHT CRITICAL EUSES. WITH OFF-NOMINAL GPC
ASSIGNMEMT (LE . GPGL. 2, 3, OR 4 DESIGNATED BACKUP), BFS WILL BE LOST IF THE
MUMEESR OF THE FAILED SWITCH IS GREATER THAN THE NUWMBER OF THE DESIGNATED
BFS GPS

3} TERMINATE TO NORMAL - SINCE TERMINATE |S USED [N AN OPFE-HOMINAL
CONDITION, & BRIOA GPC FAILURE WOULD HAVE QCCURRED IN ORDER FOR
TERMINATE TO HE INVOKED THE EFFECT OF THE SWITCH FAILING INTO NORMAL
FCSITION WOULD DEPEND ON THE EFFECT OF THE FRIOR CPC FA|LURE.

4 ERRONEQUS OPERATION (POWSR SHORT TO TERMIMATE COMNTACT) - SAME AS
FAILJRE INTS TERMINATE POSITION.

(T} MISSION:
NO EFFECT FIRST FAILURE

(D) CREW. VEHICLE, AND ELEMENT{S!:
NS EFFECT FIRST FAILURE.

{E] FUNCTIONAL CRITICALITY EFFECTS:
CRITIZALITY 1R2 BECAUSE OF THE FOLLOWING REASONS

FOR ASCENT/ENTRY.

THIS FAILURE COUPLED WITH AN UNDEVECTED FLIGHT CONTRCL SYSTEM (F2S)
FAILURE IN THE NULL (ZERD OUTPUT) FOSITION (E G.. IN THE AEROSURFACE
AMPLIFIER (A5A) OR ASCENT THRUST VECTOR CONTROLLER (ATVC)), COULD RESILT
IN THE TW3 REALTHY PATHS BEING VOTED DUT. THIS COULD RESULT IN A VOTING
DiLEMMA IN THE FC3 (£.G., "FORCE FIGHT" IN THE SERVD ACTUATORS. REFSRENCE
FMEA CO-1-FOECAZ-1 AND 05-1- FCG322-10.

FOR ASCENT:
DURING INTACT ABORT (RTLS, TAL OR ADA), CRITICALITY 1 IF UNABLE TD PURGE AF\'
FUSELAGE COMPARTMZNTS OF POST MECO GAS MIXTURE (BY OPENING HELIUM BLOW

(R-hA - 1734
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PAGE" 4 PRINT DATE: 04/16/88

FAILURE MODRES EFFECTS ANALYSIS (FMER) « CIL FRiLunz MODE
NUMBER: 05-5-B1%-1- 11

DOWHN VALVE) RESULTING IN POSSISLE FIRE/EXPLOSION AND MAY RESULT INLORS OF
VEHICLE & CREW ((FLIGHT AFT} FA3 OR FA4 MULTIPLEXER DEMULTIPLEXER {MDM}).

ALL PHAEES:

LOSSE OF DUTRUT FROM ONE INERTIAL MEASUREMENT UNIT (ML) OR A FLIGHT
FORWARD (FF) MDM CHANNEL FROCESSING IMU DATA, FOLLOWED BY FAILURE GF
ANOTHER IMU OR FF MOM W'TH ERRONEQUS QUTPUT SUCH THAT THE AVERAGE OF
THE TWO REMAINING CHANNELS 1§ CORRUPTED, WILL LEAD TC INCORPORATION OF
FALULTY IMU DATA BY ALL COMPUTERS AND POSSIBLE LOSS OF VEHICLE/CREW.

FOR BFES: )

AFTER LOSS OF PASS DUE TO GENERIC FAILLUREIS), BFS ENGAGE IS REQGUIREL. ANY
SUBSEQUENT FAILURE 1N THE BF 5 LEADS TO INABILITY TO CONTROL THE VEHICLE AND
RESULTS IN LOEE OF CREWNEHICLE.

DSPOSITION RATIONALE-

{A) DESIGN:
REFER TO AFRENDIX A ITEM MO, 1 - TOGGLE SWITCH.

{B) TEST:
REFER TO AFPPENDIX &, ITEM NO. 1 - TOGGLE SWITCH.

GROUND TURNARDUND TEET. ALL TURNAROUND CHECKOUT TESTING 15
ACTOMPLISHED IN ACCORDANCE WITH OMRS[.

(CHINSPECTION:
REFER TO AFPENDIX A ITEM ND. 1 - TOZELE BWITCH.

{D) FAILURE HISTORY:

CURRENT DATA QN TEST FAILURES, FLIGHT FRILURES. UNEXPLANED ANDMALIES, AND
CTHER FAILUREE EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOURD IN THE PRACA DATABASE

{E} OPERATICGNAL USE.

FRICGR T THE FAILURE OF THE SVWITCH FROM NORMALTO TERMINATE R BACKUP ON
A PASE GPC, FLIGHT CRITICAL STRINGS ARE DISTRIBUTED AMONG THE OPERATING
GMNC SET IN ACCORDANCE WITH FLIGHT RULE SUIDELINES IN AN ATTEMPT TO LIMIT
EXPOSURE TO A FAILURE. FOLLOWING THE FAILURE OF THE SWITCH FROM NORMAL
TO TERMINATE OR BACKUR ON A PASE GPC, THE FC STRINGS ARE RECISTRIBUTED
ACCOHRDING TO FLIGHT RULE GUIDELINES IN AN ATT=MPT TO LIMIT EXPOSURE TO THE
NEXT FAILIRE. NO SPECIAL CREW TRAINING 153 REGUIRED
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FAILURE MODES EFFECTS ANALYSIS [FMEA) = CIL FAILURE MODE
NUMEER: 05-5-815-1-01 .
- APPRDODVALS -
EDITORIALLY APPROVED CRY
EQITORIALLY AFPROVED . JSG : T
TECHMICAL APPROWVAL D ViA APPROVAL FORM ; Be-Cil-01 3__|:I5-
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