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FAILURE MODES EFFECTS ANALYSIS (FMEA} — CRITICAL HARDWARE
MUMBER: 06-1B-0840-X%

SUBSYSTEM NAME: ARS - COOLING

HEVISION: a 05/30/93
FART NAME PART NUMBER
YENDOR NAME YENDOR NUMEER
LRU : REGENERABLE C02 REMOVAL SYSTEM MC623-0016
LRU ¢ ACTUATOR _ SVad1921

PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
VACUUM CYCLE VALVE ACTUATOR

QUANTITY OF LIXE ITEMS: 2
FUNCTION:

ELECTRICAL ACTUATORS DRIVE THE LINKAGES WHICH OPERATE THE YACUUM CYCLE
VALVE FOPPETS.
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FAILURE MODE EFFECTS ANALYSIS (FMEA) — CRITICAL HARDWARE
NUMBER: 06-1B-0840-01

REVISION® 2 Q83053 R
SUBSYSTEM NAME: ARS - COOLING
LRU: REGENERABLE CO? REMOWVAL SYSTEM CRITICALITY OF THIS
ITEM NAME: ACTUATOR FAILURE MODE: 2 2

FAILURE MODE:
FAILS TG ACTUATE

MISSIOM PHASE:
oo ON-CRBIT

VEHICLEPAYLOADKIT EFFECTIVITY: 102 CSOLUMBIA
108 EMDEAVOUR
CAUSE:
MECHANICAL SHOCHK, VIBRATION, CORROSION. ELECTRICAL SHORT.

CRIMCALITY 1/1 DURING INTACT ABORT ONLY? NO

REDURDANCY SCREEN A NA

B) NVA
T) NA
PASEFAIL RATIONALE:
A)
B}
C)
MASTER MEAS. LIST NUMBERS:  V61P2501A
VE1P23024,
V61P29114
VE1P2012A
VE1P292DA
- FAILURE EFFECTS -

(A} SUBSYSTEM:
UNABLE TO ACTUATE VACUUM CYCLE VALVES, THUS LOSS OF USE OF THE RCRS.
LOSS OF ARILITY TO ISOLATE RCRS LEAKS,

{B) INTERFACING SUBSYSTEM(S):
INABILITY TO REMOVE COZ FROM THE CABIN. INCREASED PPOZ IN CABIN,

(C) MISSION:
EAALY TERMINATION OF MISSION.

{D) CREW, VEHIGLE, AND ELEMENT(S):
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FAILURE MODRES EFFECTS ANALYSIS (FMEA) — CRITICAL FAILURE MAQDE
NUMBER;: 08-1B-0840-01

NC EFFECT.

(E} FUNCTIONAL CRITICALITY EFFECTS:

17 Lo&8s OF USE OF THE ACRS. BACKUFP LIDOH CANISTER MUST BE USED FOR Coz
REMOVAL UNTIL LANDING. THE LICH SUFPLY 18 ADEQUATE TO ACCOMMODATE 3 DAY
MISSION. LOSS OF ALL BACKUFS MAY RESULT IN LOSS OF CREWAEHICLE. A 1R3
PPP CRITICALITY SCENARIO AESULTS,

2} EXGESSIVE LOSS OF CONSUMABLES IF BOTH YACLUIUM AND AiR POFPETS IN EITHER
EED FAILED OFEN. A 1R3 PPF CRAIT SCENARIQ RESULTS IF THE VACUUM VENT
ISOLATION YALVE ALSO FAILED OPEN.

-CISFOSITION RATIONALE-

(A) DESIGN:

THE VCV ACTUATOR IS A SINGLE PHASE, 115 VOLT, 400 HZ MOTOR WITH A FLANGE

MCUNTED HOUSING GONTAINING PLANETARY GEAR DRIVING THE QUTPUT SHAFT. AN
HINTEGRAL ELECTROMECHANICAL BRAKE PREVENTS VALVE LINKAGE BACKLASH, A
POSITION INCICATOR AT THE CCW END OF THAVEL DETERMINES IF THE VALVE IS
CLOSED. THE ACTUATCH CPERATIONAL LIFE IS 86,400 FULL TAAVEL CYCLES IN 5000
HOURS AT 30 IN-LES MINIMUM TCRQUE.,

{B) TEST:
QUALIFICATION TEST FOR 100 MISSIONS:

TESTING 1S CONDUCTED WITH THE ACTUATOR INSTALLED IN THE ACRS PACKAGE
LEVEL. RANDOM VIBRATION INCREASING AT PLUS & dbvoct FROM 20 TO 45 HZ:
CONSTANT AT 0.003 g2/HZ FROM 45 TQ 1000 HZ: DEGREASING AT MINUS B db/oct FROM
1000 TO 2000 HZ FOR 48 MINUTES PER AXIS IN THREE ORTHOGONAL AXES. THE
ACTUATON IS TESTEDR FOR 50,000 CYCLES WITH NO EVIDENCE OF FAILURE OR
DAaMAGE,

ACCEPTANCE TEST:

FUNCTICNAL AND CALIBRATION TESTS TO VEAIFY PERFORMANCGE AT NORMAL AND
WORST CASE DESIGN POINTS. DIELECTRIC STRENGTH TEST FOR MOTORBRAKE AT
1250 VOLTS RMS MAXIMUM, CONTINUOUS 16+2 DAY SIMULATICN TESTED WITH
SEVEN MAN CREW SIZE AT CABIN PRESSURE OF 14.7 AND 10.2 PSIA WITH NO
FAILURE.

OMRS0:

ANY TURNAROUND CHECKQUT TESTING IS ACCOMPLISHED IN ACC QRDANCE WITH
OMRS0 AT SYSTEM LEVEL.

(C) INSPECTION:

RECEVING INSPECTION

INCOMING PART/MATERIAL IDENTIFICATION AND CERTIFICATION VERIFIED BY
INSPECTION. RESISTANGCE, DIELECTRIC, WEIGHT, BOND RESISTANCE, S8TALL,
HOLDING, TRAVEL TIME AND AEREATABILITY VERIFICATION PERFORMED AS PART OF
VENDOR ATP. ANCDIZE AND FROTECTIVE FINISH PERFORMED AT VENDOR. YENDOR
KIT. PREGAF, SOLDER AND ATP VERIFIED BY H. 5. SOURCE INSPECTION,

CONTAMINATION CONTROL
CONTAMINATION CONTROL PRCCESEES AND CLEAN AREAS YERIFIED BY
INSPECTION, VISUAL CLEAN VERIFIED.

ASSEMBLY/INSTALLATION
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INSTALLATION AND RIGGING VERIFIED BY INSPECTION.

CRITICAL PROCEERES
TORGUE OFERATIONS VERIFIED TOH, S. REQUIREMENTS.

TESTING
FUNCTION VERIFIED DURING RCRS UNIT ATP TESTING WHICH IS VERIFIED BY

INSPECTION. VIBRATION TEST OF GRIGINAL DEVELOPMENT TEST UNIT AS A
SUBASSEMELY OF RCRS ASSEMBLY VERIFIED BY INSPECTION DURING
QUAL IFICATION,

HANDLING/PACKAGING
HANDLING/PARTS PROTECTION PER M. 5. REQUIREMENTS.

{0} FAILURE HISTORY:
NO FAILURE HISTORY.

{E} OPERATICNAL USE:
SHUTDOWN THE RCRS AND INSTALL NEW CANISTERS FOR COZ REMOVAL. THE LIOH
CANISTER SUPPLY 1S ADEQUATE FOR 3 DAYS.

- APPROVALS -
EDITORIALLY APPROVED - A R L
EDITORIALLY APPROVED - J5C ol i 1 SYCHEAT T
TECHNICAL APPROVAL : VIACR B
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