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REDUNDANCY SCRIEN: A-PASS
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PREPARED BY: APPROVED BYyf / APPRCVED BY [NAisa!
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ITEM: I

RIATEIR, FUEL SIRVICING LINES (FILZL AMND TEST LINE). RESPICTIVT roswznuos
©F ER11é & KR117 CONNEZTED IN STRIES.

FURCTION: : -
TS MAINTAIN LINE TIMPITATURT ABQUE 45 °To T T3 BRITINT TUIL FEoun

FREEZING. PRIMARY AND SECONDARY EZEMENTS ARE AUTOMATICALLT Covomar-om =

THIFMOSTATS 518X & S1£3, AND MAMUATLY BY PANTL SWITOHEIS =7 5 &1, )
FIFPLCTIVELY. BOTH THE PRIMADY 2D SECOMDARY HEATERS ARE ASTI ATIC Fr--s
. TS CRYO LOADING THROUGH T-0. ONLY ONZ EIATER ELIMINT WIIZ I a---—-nT:Io

—-—— i M o LD
CURING THEZI REMAINIER COF THE FLIGET.

FAILURE WQDE:
LassE or QUTeRUT

CAUSE(S) t :
LO3S OF POWER TO ELEMENT, ELECTRICAL SHORT R CBEY.

EFFECT(5) ON:
(A)SUBSYSTEM (B)INTERFACES {C)MISSION (D) CREW/VEHICLE

(A) HO EFFECT ON APU CFERATION. LO3S OF REDUNDAMCY IN THIS AND THr

FUEL TANK, FEZQLINE, DRAIN LINE, AND WATER COOLING LINE AND TANK EZATCEE.
{B) NO EFFECT

(£} LAUNCH SCRUR, IF DETECTED. N& EFFECT oN CREIT, UNLESS CNE EoIMTu-—

- i ¢ m

FAZLS TN CONJUNCTION WITH THE ALTESNATE ELEMENT IN ONE OF TEE CTHER
RELATED HEZATERS (ZND ORDER FAILURE) .

{0} MO EFFECT UNTIL SECOND SYSTEM LosT.

(E} FUNCTIONAL CRITICALITY EFFECT - FUEL FREEZING IN LINE con'wp RUPTURE
Li¥E, CAUSING FUEL LEAKAGE INTQ AFT COMPARTMENT (LOSS OF CREW/VEHICIT),

DISPOSITION & RATIONALE:
(AJDESIGN {B)TEST (C)INSPECTION (D)FAILURE HISTORY (E)QPERATIONAL LiSE

(A} DESIGH

THE HEATER COMVERTS ELECTRICAL ENERGY TO THERMARL ENERGY TO ARPLY HEAT To
THE APD‘S FUEL LINES.
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THE HEATZIR CONTAINS TWO INDZPTZRIINT, RECUNDANT RISTSTANCT LLIMENTE
TERMINALS. THEY ARD CCVIRED BY SILICCN BRUSSER <O FRECZLUTE AMNY FoRT-o
TEE CIRCUIT AND TERMINALS Pa0M SHGRTING TO SrRUOVHI GOR DIVELOPRING 3o
SPCTS.

(B) TEST

DIELECTRIC STRENGTH BETWEEN EXTERNAL SURFACE TO HEATER ELEMENT AND
BETWEEN HEATER TO HEATER ELEMENT. TINSULATION RESTSTANCE EETWEEN EXTE:
SURFACLE TC EACH HEATER ELEMENT AND BETWEEN TWC HEATER ELEMENTS.

RESTSTANCE OF EACH HEATER ELEMENT BEFORE AND AFTER INSTALIATZIOW T

VERIFILED.

OMESD: APU 1/2/1 HEATER TEST 2Y¥ COCKPIT COMMAND PERFORMED FIRST FLoW
ON A CONTINGENCY BASIS THEREAFTER ANY TTME THE EEATER QR LINIS ARE
OISTURBED. FLIGHT DATA IS USED TC VERIFY AZATER CPERATICN EVIRT Foow
AFTER THE FIRST FLIGHT.

(C} INSPECTION -

RECEIVING INSPECTION
MATERIAL AND PROCESZZIS CERTIFICATICNE ARE YERITIZD BY INSPECTICH.

CONTAHMINATICH COHTROL :
CLIANLINDSS AND CORRSSICON PROTECTION REQUIRINMELTS ARZ VERITIZD v
INEPECTICH.

ASSEMELY/INSTALLATION

INSPECTION VERIFIES CONFIGURATION OF THE HEATER TO COX DRAWING NO.
£7453-.8. THE LOCATION AND SPACING OF THE EEATER ELIMEINTS AND LEAD WEI=
CONNECTIONS AND JOINTS WITHIN THE HESATER ARE VERIFIED TO DRAWING
REQUIREMENTS.

NOKDESTRUCTIVE EVALUATION
INSPECTION VERIFIES HEATER ELEMENT RESISTANCE INSPECTION AND X-RaAY
INSFECTION PER COX DRAWING NO. 7428,

CRITICAL PROCESSES
CRIMPING OF LEAD WIRES WITH HEATER WIRING PER COX PROPRIETARY DROCESS
13 VERIFIED BY INSPECTION.

TESTING .
PERFORMANCE OF THE HEATER IS EVALUATED VIA ATF HO. D-7391=13, WHICH IS
VERIFIED BY INSPECTION,

HANDLING /PACKAGING

PACYAGING OF THE HEATER PER COX DRAWING NO. 7428 IS VERIFIED EY
INSPECTION.
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SUBS¥STEZM :ALXILIARY BCOW=R {(&FUS) TMEA MO Q«4-2 -FERILE =il

f0) FATLURE HISTORY
TAREE OFEN CIRCUIT FAILTURES WERD DEZTESTIP DVRING ATF QX THR MCI&3-CozZs
-8004/ -0005/ -0400&. CQARFES A3237, A3218 AWD A3Z3% RIPORTED THAT I=:
HEATERS FAILED RESISTANCE TESTS OUZ TO ABNORMAL RCOUTZNG OF THE HIATE:
ELEMENTE. THE SUPPFLIER’'S MANUTACTURING QPERATION SHIET WAS CORRECTIO T2

CLARIFY THE TWLSTING FRCCEDURE. DEMONSTRATICON UNLITS WERE MADE T2 VIRIFY
THAT THE CHANGED PROCEQURE WAS A SATISTACTORY QNI.

{E] QPERATIONAL UsE
MANUALLY SWITCH TO ALTERNATE L=ZATER.




