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FAILURE MQODES EFFECTS ANALYSIS {FMEA) -- CRITICAL HARDWARE
NUMBER: C&-18-0730-X

SUBSYSTEM NAME: ARS - COOLING
REVISION : 7 0O6/26/92

-+~ - - ——— e s e e . A

PART NAME PART NUMBER

'VENDOR MAME VENOOR NUMEER
= LRU . REGENERABLE CO2 REMOVAL SYSTEM  MC623-0016
= SAU . MOTOR | SY766467-2
aSRU © : FAN ASSEMBLY - - SY767350-2
________________________ PART DATA T
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@ EXTENDED. DESCRIPTION- DF PART UNDER ANALYSIS:
REGENERABLE CO2 REMOVAL SYSTEM CIRCULATION FAN

m QUANTITY OF LIKE ETEMS: 1-

s FUNCTION:

DRAWS AIR FROM CABIN RETURM AIR DUCTING UPSTREAM OF THE CABIN FAN AND
FORCES 1T THROUGH THE REGEWERABLE COZ REMOVAL SYSTEM. THE AIR IS ROUTED
BY VALVES THROUGH THE OM-LINE SORBENT BED AND RETURNS TO THE ATMOSPHERE
REVITALTZATION SYSTEM UPSTREAM OF THE CABIN FAN.
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FAILURE MOOES EFFECTS ANALYSIS {FMEA} .- CRITICAL FAILIRE MOOF
NUMBER: 06-1A-0730-01

REVISIONM¥ - 7 06/26/92 R
SUBSYSTEM; ARS - COGLING
LRU :REGEMERABLE C02 REMOVAL SYSTEM CRITICALITY OF THIS
ITEM MAME: FAN ASSEMBLY FAILURE MODE:2/2

sk . B o ol A R o

m FAILURE MODE:
FAILS OFF, LOS35 OF QUTPUT.

MISSION PHASE:
00 ON-ORBIT

w YEHICLE/PAYLOAD/KIT EFFECTIVITY: 102  COLUMBIA
: 165  ENDEAVOUR

m CAUSE:
MECHANICAL SHOCK, VIBRATION, CORROSION, CONTAMINATION, PHYSICAL BINDING/
JAMMING, ELECTRICAL OPEN,

m CRITICALITY 1/1 DURING INTACT ABORT ONLY? NO

B B B S R D L Al A e ok e e e

m REDUNDANCY SCREEN A) N/A

[ BY N/A

] £) N/A
PASS/FAIL RATIOMALE:

mA)

» B)

m C}

B B B P D v A o A o A o o

m BASTER MEAS. LIST MUMBERS: VG1PZ901A
Y61P2902A
¥G1P2911A
VEIPZI12A
V§1P2923A
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w {A) SUBSYSTEM: o
ND AIR IS FLOWING THROUGH THE ADSORBENT BED, THUS, NO CO2 IS BEING
REMOVED FROM THE CABIN, LOSS OF USE OF THE RCRS.
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" FAILURE MODES EFFECTS AMALYSIS (FMEA)} — CRITIFAL FAILURE MODE
| NUMBER: 06-1B-0730-01

w (B) INTERFACING SUBSYSTEM(S):
IMCREASE IN CABIN C0OZ CONCENTRATION,

B (C) MISSION:

FOSSIBLE EARLY MISSION TERMINATION OUE TG LDSS OF RCRS CAPABILITY T
REMOVE COZ2. '

& (D) CREW, VENICLE, AND ELEMENT(S):
NG EFFECT

a (E) FUNCTIONAL CRITICALITY EFFECTS:
LO33 OF USE OF THE RCRS, BACKUP LIOM CANISTER MUST BE USED FOR €02
REMOVAL UNTEL LANDING, THE LIDH SUPPLY [S ADEQUATE TQ ACCOMMODATE A 3
DAY MISSION. LOSS QF ALL BACKUPS MAY RESULT I[N LOSS OF CREW/ VEHICLE.
A 1IR3 PPP CRITICALITY SCEMARIO RESULTS. '
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v (A} DESIGN:

RCRS FAN IS A CENTRIFUGAL FLOW TYPE DRIVEN BY A 115 WOLT, 4000 MZ, 4
WIRE WYE CONMNECTED INDUCTION MOTOR, THE FAN YOLUTE HOUSING 1$ MADE OF
CAST ALUMINUM,. THE IMPELLER IS ALUMINUM,. THE MOTOR HAS A ALUMINUM
FLANGED HOUSING AND IS CAPABLE OF OPERATING UNDER A 2 PHASE CONDITION
OR THE LOSS OF ANY ONE PHASE. THE MOTOR HAS PRECISION BALL BEARINGS OF
THE DEEP GROOVE TYPE AND I5 PRELOADED TO MINIMIZE THE EFFECTS OF THE
INDUCED ENVIRONMENT UPON THE PERFORMANCE OF THE FAN. THE BEARINGS

SELECTED ARE FROM A FAMILY OF BEARINGS WHICH HAVE OPERATED FOR MORE THAN
120,000 HOURS (B10).

a {B) TEST:
QUALIFICATION TEST FOR 100 MISSIONS: AT RCRS ASSEMEBLY LEVEL RANDOM
VIBRATION INCREASING AT & dbfoct FROM 20 TQ 45 HI+ CONSTANT AT 0.003
ge/HZ FROM 45 TO 1000 HI; OECREASING AT -6 dbfoct FROM 1000 TO 2000 HZ
FOR 48 MINUTES PER AXIS IN THREE ORTHOGOMAL AXES. SHOCK TEST GF 20 C
SENTOUTH SHOCK IMPULSE FOR 11 MILLISECOND DURATION. EACH FaN IS
BURNEQ-IN, POWER DRAIN AND POWER FACTOR ARE MEASURED. FAN PERFORMANCE

I3 VERIFIED FOR AIRFLOW AND DELTA-P WITH THREE AND TWO PHASE POWER
SUPPLY.

ACCEPTANCE TEST: )

AIR FLOW AND LEAK TEST IS VERIFLIED DURING ACCEPTANCE TESTING. PROOF
PRESSURE AT 1.5 TIMES THE QPCRATING PRESSURE DIFFERENTIAL {im PST) WITH
NO EVEDENCE OF DAMAGE OR PERMANENT DEFORMATION. EACH FAN IS BURNFO-IN,
POWER DRAIN AND POWER FACTOR ARE MEASURED. FAN PERFORMANCE IS VERIFIED
FOR AIRFLOW AND DELTA-P WITH THREE AND TWO PHASE POWER SUPPLY.
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FAILURE MODES EFFECTS ANALYSIS {(FMEA) -- CRITICAL FAILURE MODE
E - NUMBER: 06-1B-0730-01

OMRS0

ANY TURNAROUND CHECKOUT TESTING TS ACCOMPLISHER IN ACCORANCE W{TH OMRSD
AT SYSTEM LEVEL.

w (C) INSPECTION:
RECEIVING INSPECTION
INCOMING PART/MATERIAL IDENTIFICATION AND CERTIFICATION VERIFIED BY
INSPECTION. MOTOR KITTING, SOLDER, PRECAP AND ATP VERIFIED AT VENDOR
BY H. S. SOURCE INSPECTION.

CONTAMINATION CONTROL
CONTAMINATION CONTROL PROCESSES ANO CLEAN ARSAS VERIFIED BY INSPECTION.

TEST EQUIPMENT CLEANLINESS VERIFIED BY- INSPECTION. PRODUCT CLEANLINESS
VERIFIED TO DRAWING REQUIREMENTS BY INSPECTION.

ASSEMHLY / INSTALLATION _
ASSEMELY OPERATIONS OF MOTGR AND ROTOR ASSEMELY L00% VERIFIED BY
INSPECTION. MAINTENANCE OF CORROSION PROTECTION REQUIREMENTS VERIFIED

BY INSPECTION. ROTOR BALANCING AND CRITICAL DIMENSIONS VERIFIED BY
INSFECTION.

CRITICAL PROCESSES

ROTOR (VENQOR) AND HOUSING ANODIZE YERIFIED BY INSPECTION. TORQUE
OPERATIONS VERIFIED TO W, S. REQUIREMENTS.

TESTING

MOTOR CONTINUITY, DIELECTRIC, IR, BURN-IN, STARTING CURRENT, SHAFT

DEFLECTION AND ELECTRICAL BONDING VERIFICATION PERFORMED AT YENOOR AND

YERIFIED BY H. 5. SOURCE INSPECTION. PROOF, LEAK, IR, START up

CURRENT, AND RUK-IN VERIFICATION PERFORMED DURING MQTOR AND ROTOR ATP.

FUNCTIONAL PERFORMANCE VERIFIED AT RCRS ASSEMBLY ATP WHMICH IS WITNESSED
- BY INSPECTION. VIBRATION TESTING OF ORIGINAL DEVELOPMENT TEST UNIT.

HANDLING/PACKRGING
HANDLING AND PART PROTECTION MAINTAINED PER H. S. REQUIREMENTS.

m (D} FAILURE HISTORY:
NO FAILURE MISTORY OF SIMILAR [MU FAN.

a (E) OPERATIOMAL USE;

SHUTOOWH THE RCRS AND [XSTALL MEW CANISTERS FOR COZ REMOVAL. THE LIOH
CANISTER SUPPLY IS ADEQUATE FOR 3 DAYS. '
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -— CRITICAL FATLURE MODE
NUMBER: D56-1B-0730-01

-----------------------------------------------------------------------------

- APPROVALS -
RELIABILITY MANAGER + T. J. EAVENWSON
DESIGN ENGINEERING i P. J. CHEN
QUALITY EMGINMEERING : E. OCHOA

NASA SUBSYSTEM MAMAGER :

RASA RELIABILITY ,
NASA QUALITY ASSURANCE :
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