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FAILURE MODES EFFECTS ANALYSIS {FMEA) — CIL HARDWARE
NUMBER:05-3A-B24-T -X

SUBSYSTEM NAME: MULTIFUNCTION ELECTRCONIC DISPLAY SUBSYSTEM

REVISION: 1 12/05(57
PART DATA
PART NAME PART NUMBER
VENDOR NAME YENDOR NUMBER
LRLU ‘PANEL C2A2 V07 0-730280
SR SWITCH, TOGGLE ME452-0102-7201

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS;
SEWITCH, "CRT' SELECT 2F2P, TOGGLE

REFERENCE DESIGNATORS:  A5WT3AJADRT
IEWVTIAZADGE

QUANTITY OF LIKE ITEMS: 2
TWO
FUNMCTION:

PROVIDEE MEANS FGR SWITCHING COMMANDER'S KEYBOARD FROM IDF1 TQO IDP3 OR
FILOT'S KEYEQARD FROM IDP2 TO IDF3.
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FAGE 5

FRINT DATE: 05/07/48

FAILURE MODES EFFEGTS ANALYSIS FMEA - CIl. FAILURE MODE
NUMBER: 05-3A-E24-1-02

LRU:; PAMEL C2A2

ITEM NAME: SWITCH, TOGGLE

REVISION® 1 1205¢97
SUBSYSTEM NAME: MULTIFUNCTION ELECTRONIC DISPLAY SUBSYSTEM

CRITICALITY OF THIS
FAILURE MODE: 1R2

FUNCTIONAL CRITICALITY!

REQUIRED FAULT TOLERANCE/AGHIEVED FAULT TOLERANGE:1/2/0

FAILURE MODE:

FAILS CLOSED, PREMATURE CLOSURE

MISSION PHASE: PL
LD
Q0
oo
L3

FRE-LALUNCH

LIFT-GFF
ON-ORBIT
DE-ORBIT

LANDING/SAFING

VEHICLE/PAYLOADIKIT EFFECTIVITY:

CAUSE:

102
103
104
105

COLUMEIA
DISCOVERY
ATLANTIS
ENDEAVOUR

CONTAMINATION, MECHANICAL SHOCK, VIBRATICON, PROCESSING AMCMALY, PIECE

PART STRUCTURAL FAILLRE

CRITICALITY 1/1 DURING INTACT ABORT OMNLY? NO

REDUNDANCY SCREEN

PASSFAIL RATIONALE:
A

B)

&

A) NiA
B) N/&
C} NiA

- FAILURE EFFECTS -

05-3A -

18



FAGE: 8 PRINT DATE: Q57798

FAILURE MODES EFFEGTS ANALYSIS (FMEA) — CIL FAILURE MOCE
NUMBER: 05-3A-B24-1-02

(A} SUESYSTEM:

TWO INTEGRATED DISPLAY PROCESSQR'S (IDP'S) WILL RESPOND TC A KEYBOARD
ENTRY IF EITHER S7 OR 58 FAILS CLOSED IN A POSITION WHICH ALLOWS BOTH IDP'S TO
ACGCEPT KEYBOARD ENTRY.

(B) INTERFACING SUBSYSTEM(S]:

IF EITHER 57 OR §8 FAILED CLOSED, IT WOULD ALLCW TWO IDP'S (I0P13 3ORIDP 2 & 3
RESPECTIVELY) TC ACCEPT/PROCESS THE BAME KEYSTROKES, RESULTING IN
KEYBOARD COMMANDS POSSIBLY BEING PROCESSED BY UNINTENDED GFC SPEC
FUNGTIONS. DISTINGT COMBINATIONS OF ACTIVE SPECS COULD RESULT IN LOSS OF
CREWNVEHICLE.

{C) MISSION:
POTENTIAL LOSS OF CREWAEHICLE.

{D} CREW, VEHICLE, AND ELEMENT(S):
FIRST FAILURE: NO EFFECT

(E) FUNCTIONAL CRITICALITY EFFECTS:

TWO IDF'S WILL SIMULTANEQUSLY ACCEPT DATA ENTRIES FROM THE SAME KEYROARD,
AND COMMUNICATE WITH THEIR RESPECTIVE GPE'S. ENTRIES TO AN UNINTENDED
ACTIVE GPC SPEC COULD BE ACCEPTED BY THE CONTROLLING GPC AS VALID DATA. [F
SPECIFIC ITEM ENTRIES WERE EXECUTED INADVERTENTLY, AT THE PROPER TIME, AND
WHERE APPLICABLE IN THE RIGHT ORDER, AND WITH SUFFICIENT
MAGNITUDE/PRECISION, IT COULD RESULT 1N LOSS OF CREWVEHICLE. THE FOLLOWING
ARE EXAMPLES OF ONE AND TWO ITEM ENTRIES RESPECTIVELY WHICH REPRESENT
POSSIBLE SCENARIOS:

EXAMPLE (1}

THE UNIVERSAL POINTING DISPLAY/SPEC (MODE DISPLAY FOR MM201) CONTAINS THREE
SINGLE ITEM ENTRIES, 4 KEYSTROKES EACH THAT CAN MANEUVER THE ORBITER. IF
ANY OF THE THREE WERE EXECUTED UNINTENTIONALLY ON ORBIT, WATH DAF IN "AUTO",
AN UNMINTENDED MANELUVER COULD RESULT. IF THIS UNINTENDED MANEUVER
OCCURRED DURING PROXIMITY OPERATIONS OR DURING EVA, THE CONTACT GF THE
ORBITER WITH A PAYLOAD OR EVA MEMBER WOULD RESULT IN CATASTRGPHIC
DAMAGE TO THE PAYLOAD BAY DOOR ANDOR EVA MEMBER.

EXAMPLE (2)

THE OVERRIDE DISPLAY {SPEC 051) CONTAINS TWO DIRECTLY EAECUTABLE ITEM (5
KEYSTROKES TOTALY ENTRIES THAT, IF EXEGUTED IN THE PROPER ORDER, WOLILD
INITIATE A TAL OR ATQ ABORT (THE FIRST ENTRY SPECIFIES THE TYPE OF ABCRT, THE
SECOND ENTRY INITIATE THE ABORT). INITIATION OF A TAL ABORT TOO EARLY OR TOO
LATE (QOUTSIDE OF THE CPERATIONAL ENVELOPE) HAS THE POTENTIAL TO RESULT IN
LOSS OF CREWAVEHICLE.

DESIGN CRITICALITY {PRIOR TO DOWNGRADE, DESCRIBED IN {F)): 1A
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PAGE- 7 PRINT DATE: (50758

FAILURE MODES EFFECTS ANALYSIS (FMEA} — GlL FAILURE MODE
NUMEER: 05-3A-B24-102

{F) RATIONALE FOR CRITICALITY DOWNGRADE:

THE CREW TRAINING CATALOG (SFOC-FL-0258) DQCUMENTS THAT IT IS MANDATORY
FOR ALL CREWS TO TRAIN FOR THIS FAILURE. THE TRAINING OBRJECTIVE ALERTS THE
CREW TO MONITOR THE SCRATCH PAD LINES OF BOTH CRT SPEC. PAGES TD
PRECLUDE THE ADVERSE EFFECTS OF THIS FAILURE.

-DISPOSITION RATIOMNALE-

(A) DESIGN:
REFER TC APPENDIX A, ITEM NO. 1 - TOGGLE SWITCH

(B) TEST:
REFER TO APPENDIX A, ITEM NG 1 - TOGGLE SWITCH

GROUND TURNARQUND TEST
ANY TURNAROUND CHECKOUT TESTING IS ACCOMPLISHED IN ACCORDANCE WITH
OMRED.

{C) INSPECTION:
REFER TG ARPENDIX A, ITEM NO. 1 - TOGGLE SWITCH

(D) FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES. FLIGHT FAILURES, UNEXPLAINED ANCMALIES, AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUND IN THE FRACA DATABASE.

{E) OPERATIONAL USE:

TO PROTECT AGAINST THIS FAILURE. CREW TRAINING WILL INCORPORATE POLICY
SPECIFYING MDU USE DURING ALL MISSION PHASES WHERE SPEC/OPS DISPLAYS ARE
ON MDU'S COMMON TO A SINGLE KEYFAD. THE PRACTICE CONVEYS THAT BOTH MDU
SCRATCH PAD LINES WILL BE CHECKED TO ASSURE THAT DUPLICATE ENTRIES HAVE
NOT OCCURED BEFORE DEPRESSION OF THE TERMINATOR KEY (EXEC, PRO, ETC). IN
OTHER WORDS, THE CREWWILL MONITOR BOTH CRT SCRATCH PAD LINES WHEN
ENTERING KEYSTROKES TO A FORWARD KEYBCARD THAT HAS BOTH ASSOCIATED
IDP'S TURNED "ON™ AND ASSIGNED TO AN OPERATING GPC. THE CREW I3 TRAINED TO
RECOGNIZE MULTIPLE SCRATCH PAD LINE ENTRIES ON THE CRT (DPS MDLY SPL, AND
PROPERLY ISOLATE THE [DP (DEU} JCRT{MDU).

- APPRDOVALS -
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MCDE
NUMBER: 05-3A-B24-1-D2

PAE MANAGER -P.A. STENGER-NGUYEN fff?' %’r‘% 5/{’3/%
PRODUCT ASSURANGE ENGR : N.O. NGUYEN C S

DPS SYSTEM - G.L. PRIGE

MEDS SYSTEM - W.B. WARNER

MEDS HARDWARE : R.M. SITAPARA

MASA BEMA :

NASA SUBSYSTEM MANAGER

MNASA MOD
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