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FAILURE MOBES EFFECTS ANALYS!S {(FMEA) ~ ClL. HARDWARE
NUMBER: 05.3D-0501 -X

SUBSYSTEM NAME: ATCS - RADIATORS AND FLOW CONTROL

REVISION: 1 12702197
PART DATA
FART NAME PART NUMEBER
VENDOR NAME VENDOR NUMBER
LRL! : RADIATOR AND FLOW GONTROL ASSY MC203-0002-XXxX
224-00K-X XX
LRU : FWD RADIATOR RH MC203-0002-0012
224-00010-103
LRU : MID-FWD RADIATOR RH - MC203-0002-0018
224-00015-113
LRU : MID-AFT RADIATOR RH MC203-0002-0022
224-00020-103
LRU 1 AFT RAGIATOR RH MCZ03-0002-0028
2Z4-00025-108
LEU - FWD RADIATOR LH MC203-0002-0032
224-00030-109
LAU : MID-FPWD RADIATOR LH KMGC203-0002-0038
224.00035-113
LR : MID-AFT RADIATOR LH MC203-0002-0041
224-00040-102
LRU :AFT RADIATOR LH MCZ03-0002-0048
224-00045-109

EXTENDED DESCRIPTION OF PART UNDER AMALYSIS:
SPACE RADIATOR PANEL AGSEMELY.

REFEREMCE DEEIGNATORS:

QUANTITY OF LIKEITEMS: 8
FOUR FER LOQGP,
EIGHT PER YERICLE

FLUHNCTION:

FROVIDES HEAT REJECTION SURFACES FOR FREON COOLANT LOOPS WITH RADIATOR
FANELS DEPLOYED. USED DURING ORBITAL OPERATIONS. FOUR FAMELS ON LOOP 1
(LEFT SIDE GF VEHICLE) ANC FOUR PANELS ON LODF 2 (RIGHT SIDE OF VEHICLE).
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FAILURE MODES EFFECTS ANALYSIS (FMEA) ~ClL HARDWARE
NUMBER: 06-3D-0501-X

NORMAL ATCS ENTRY, THE RADIATORS ARE COLD SOAKED FRIOR TO DOCR CLOSURE
AND ARE USED FOR THERMAL CONTROL AFTER FLASH EVAPORATOR GFC SHUTDOWN,
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ASSEMBLY :RADIATOR & FLOW CONTROL CRIT. FUHC: o
'H R MC203-0002-0000K CRIT. HDW: z
/N VENDOR: 224=00010X-300X VEHICLE 102 103 104
QUANTITY :8 EFFECTIVITY: X X Xz
tEIGHET/VEHICLE FHASE(S) : FL e o X Do L=

:FOOR FER LOOF

7: A=PASE B=PAEZ C=-FAS:

FREPARED BY: APPROV APPROVED BY (NASA) i—
DES 5. TRAN/fL/ DES o SSM ; -
REL D. RISING 3WREL : N
QE W. SMITR LS CE i 2 i kN —
TTEM: *

SPACE RADIATOR PANEL ASSEMBLY.

FUNCTION:
PROVIDES EEAT REJECTION SURPFPACES FOR FRECN COOLANT LOQPS WITH RADIATOR
PANELS DEPLOVYED. USED DURTHG ORBITAL GPERATIONS. FOUR PANELS ON LCOFP -
(LEFT SIDE OF VEHICLE} AND FOUR PANELS ON LOOP 2 (RIGHT SIDE OF VEHICIT! .
NOEMAL ATCS TNTRY, THE RADIATORS ARE COLD SOAKED PRIOR TO JOGR CLOSURZ
AND ARF USED FOR THERMAL CONTROL AFTER FLASH EVAPORATCR GPC SHUTDORH.

HNOMENCILATURE ROCTWELL PART NUMBER  VENDOR PART NUMHER
FWD RADIATOR RH NC203=0002=0012 224 -00010=109
MID=-FWD RADIATOR RH MC203=-0002-0019 224=00015=113
MID=ATT RADIATCR RH MC103=0002=-0022 224=-00020=10%
AFPT RADTATOR RE MC2YI=0RQ2=0028 224-00025-10%
FPWD RADIATCR LH MC2ZQ03-0002=-0032 224=-00030~109
MID-FWL RADTATOR ILH MC203-0002~0039 224-Q0Q035-112
MID~AFT RADIATCR LH MOI03=-0002-0041 224=00040=109
AFT RADIATOR IH MCIOI=QD02=0042 Z24=00045=109

FAILDORE MODE:
RESTRICTED FLOW OF FREQN 21 IN PANEL ASSEMELY

CAITSE(S) ¢
CONTAMINATION, WECHANICAL SHOCK.

EFPECT (3] oOM:
(A} SCBSYSTEN (B)INTERFACES (<)MIZSION (D)}CREW/VEHICLE

{A,2) POSSIBLE LOSS AF RADIATOR FLOW IN ONE FREON LOOP FCR VEHTCLE
COOLING THROUGH THE RADIATORS.

(C) POSSIBLE LO3S OF MISSION DUE To THE LOSS RADIATOR CUOLING TE SUPPORT
PAYLOAD OFERATIONS, A CRITICALITY 2/% CONDITION.

(D) WO EFFECT.
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(E) 7 WCTIDNAL CRITICALITY EFFECT = ANY TWC ACDITIOMAL FAILURES (CTHZR
FREON COQLANT LOOF, HI-TOAD EVAPORATOR, AND AMMONIA BQILER SYSTEM) WILL
CAUSE LOSZ QF VEHICLE CQOLING CAPAIILI™ AND MAY RESUI™ IN LOSs oF
CREW/VEHICLE, A CRITICALITY 1R) (PFPF) <SIONDITION.

DISPOSTTION & HATIONALR:
(A)DESIGN (B)TEST? (C}INSPRCTION (D) FATLURE HISTORY (E)OPERATIONAL USE

(A) DESIGN ’

RESIGHN SAFETY TEATURE OF MULTI-PARALIFY, PASSAGES. INSIDE DIAMETER OF TF
TUBES ARE 0.127 AND 0.226 IHCHES FOR THEZ FORWARD AND AFT PANELS
RESPECTIVELY. TUBES ARE 60461-T4 ALUMINUM WHICH LIS COMPATIBLE WITH FRECY
41. RADIATOR PANELS AND INTERPANEL PLUMBING ARE CESIGNED FOR 400 MISSIC
LIFE. FILTRATION PROVISIONS MINIMIZE CORTAMINATION {65 MISRON FILTEZRS -
THE FLOW CONTROL ASSEMBLY, 25 AND -81 MICRON FILTERS IN PUME PACRAGE).

(B) TEST =
QUALIFICATION TEST - THE RADIATOR PANELS AND INTER~-FANEL PLOMBING Was
LIPE TEETED FQR AN EQUIVALENT OF 400 MISSIONS (FOUR LITETIMES).
VIERATION TESTED AT 3 G</HZ FOR Y AND Z AXPS, AND 12</H2 FOR X AXTE, FCX
483 MIN/AXIS. 3IMOCK TESTED AT +/= 20 G EASH AXIS,

AGCEPTANCE TEST -~ ATP VERIFIES UNRESTRICTED FLOW. .
CMRSD = FCL FLOW RATES ARE CHECKED PRIGR T¢ EACH PLISHT. PREON CHEMICAL

ANALYSIS PER SIE-5~0073 DORING SERVICING. FREON IS SERVICED THROUSH A
FINAL FILTER OF 25 MICRON SIZE.

({C) INIFECTION

RECREIVING INSPECTION
RAWN MATERIAL IS VERIFIED BY INSPECTICN. VISTAL INSPECTION/ID PERTORMED.
FARTE FROTECTICH IS VERIFIED BY INSPECTION.

CONTAMINATION CONTROL :

SYSTEM PLUID SAMPLES PERTIODICALLY ANALYZED FOR CONTAMINATION AND VIRIFCE.
BY INSPECTION. CONTAMINATION CONTROL PROCESSEES AND CORRGSTION PROTECIICON
FROVISIONS ARF. VERIFIED BY INSPECTION. FORMAL CONTAMINATION QUNTROL PLA

I35 VERIFIED BY INSPECTICN. INSPECTION VERIFIES CLEANLINESE TO LEVEL 140

ASSEMBLY/ INSTALLATTON

MANUFACTURING, INSTALLATION AND ASSEIMAELY OPERATIONS ARE VERIFIED BY
INSFECTION ON SHOP TRAVELER MIPS. MATERTAL AND EQUIPMENT CONFORMANCE ~o
CONTRACT HEQUIRFMENTS ARY VERIFIED BY INSPECTION. PROCESSING EQUIBMENS
CONTROLS ARE VERIFIED BY INSPECTION.

CRITICAL PROCESSES
WELDING 15 VERIFIED BY INSPECTION.

HONDESTRUCTIVE EVALUATION
X~RAY EXAMINATION OF FUSION WELDS IS VERIFIED BY INSPECTION.
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. SHUTTLE CRITICAL ITEMS LIST - ORBITER
SUBSYSTEM :ACTIVE THERMAL CONTROL FMEA HO 06-3D -0501 =2 REV:03,/23,%

TESTINC
FOMCTIONAL TEST IS HMONITGRED BY INSFECTION TO VERIFPY FLOWRATE IS WITHEIW
SPECIFIED LIMITS.

BANDLING/BACTAGTING
PROPERLY MONITORED MANDLING AND STORAGE ENVIRONMENTS ARE VERIFIED 3%
INSPECTION.

(D} PAIIIRE EHISTORY
NO FAILURE HISTORY.

(E) OFERATIOMAL USE
CN=BOARD ALARM, EVAP OUT TEMPERATURZE, WILL PROVIDE INDICATION OF EARDWAT
FAILORE, Lo3S OF RADTATOR MAY CAUSE AN EARLY END OF MISSION. RADIATLR
WILL BZf BYTFASSED, PRECH DUMD WILL BE TURNED OFT, AND A POWERDOWN WILL B
FERFPORMED. TRECN PUMP WILL ER REACTIVATED FOR ENTRY. .
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