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FAILURE MODES EFFECTS ANALYSIS {FMEA) — CRITICAL HARDWARE
NUMEER: 06-1B-0401-X

SUBSYSTEM NAME: ATCES - AMMONIA BQILER SYETEM

REVISION: 1 0825/93 W
PART NAME PART NUMBER
VENDOR NAME . VENDOR NUMBER
LRU : AMMONLA BOILER SEUE-SYSTEM MC250.0005-0007
TATI8GSD
SRUL : BOILER, AMBONIA 74718050
PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
BOILER, AMMONIA

QUANTITY OF LIKE ITEMS: 3
ONE

FUNCTION:

PROVIDES COOLING FOR FRECN COOLANT LOOPS WITH VAPDRIZATION OF AMMCNIA
AS THE COOLING SOURCE. THE AMMONIA BOILER $YSTEM IS USED DURING
POSTLANDING OPERATIONS, LAUNCH ABORTS, AND AS A BACKUP DURING NORMAL
DECRBITS. :
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SHUTTLZ CRITICAL ITEMS LIST - QRBITER
SUBSYSTEM :ACIIVE THERMAL SONTROL FMEXA NQ Q96-33 =040l =1 REV:08/:25/38

ASSEMmLY AMMONIA BOILER SUBSYSTEM CRIT. FUNL: LR
2/ RI tMCZ250=0005=0007 CRIT. HDW: :
/N VENDQOR:74716050 VEHICLE 102 121 104
QUANTITY :1 EFFECTIVITY: i X X
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BOILER, AMMONIA.

FIBCYION:
PROVIDES COOLING FOR FREON COOLANT LOOFS WITH VAPCRIZATICN OF AMMONEA AS
THE COCLING SOURCE. THE AMMONIA BOILER SYSTEM 13 UIED DURING POSTLANDIN
OPERATIONS, LAUNCH ABORTS, AND AS A BACEUP SYSTEM CURING NORMAL DEOREITE

FATLDRF MODE: -
REETRICTED FLOW, FREON,

CAOSE (5] &
CORROSION, CONTAMINATION, MECHANICAL SHOCX, VIBRATION.

EPYELCT(S) . QN
{Almsm {mm (CYMISSION (D) AEW/VERICLE

{(A) LOSS OF FREON FLOW IN CNE FRECON CCOLANT IOGP.
{B) LGSS OF ONE FRECH COOLANT LooP MOR VEHICLE COOLING.

{C) POSSIBLE LOSS OF MISSION. EARLY MISSION TERMIMATION MAY BE REQUIREI
FOR FIRST FAILORE.

(D) SECOND ASSCOCIATED FALLTRE (LOSS OF REDUNDANT FREQN GQOLANT LOOH) WII
CAUSE LoS3 OF ALL VERICLE COCLING AND MAY RESULT IN LOSsS OF CREW/VEHICL:

DISENSITION & RATIOMALR:
(AJDESIGH (B)TEST (C)IKSPECTION (D) FAILURE HISTORY (E)OFERATIONAL USE

(A) DESICN
STANDARD ERAZFT TUERE-SHELL COMBTROCTION. DESIGN OF HEAT EXCHANGER MRFT:
TEIS 4 REMOTE FAILURE [KE TO TEE LARGER PLOW ARIA IN THE HEAT EXCHANGIR
THAN THE SUPPLY PLIMBING (FREON TURING MINIMUM DIAMETER I3 0.25 INCH}.
GSE FINAL FILTER (15 MICRAON ABRSOLIOTE) AND PUMP PACKAGE INLET FILTER (25
MICRON) CONTROL CONTAMINATION. PARTIAL RESTRICTION RESULTS INM
PERFORMANCE DEGRADATION. MATERIALS ARE CRES STAINLESS STEEL, WEICE IS
CORROSTION RESISTANT AND COMPATIBLE WITH AMMONIA AND TREON 21.

Fat - N )



: 5502257
: ATTACEMENT -
Page 2 or 234

SHETTTLE CRITICAL ITEMS LIST -~ QRBITER
SUBETETEM ;ACTIVE THERMAL CONTROL FPFMEX NO 0&6-38B =0401 -1 m:aa;’ZE,fﬂﬂ.

{B) TEST
QUALIFICATION TEST - qunn:rrcar:au TESTED FOR 100 MISSISN LIFE.

VIBRATION TESTED AT 0.01 GS/HZ PFOR 48 NIN/AXIS AND SHQCK TESTED AT +/- Z
&/ANIS.

ACCEFTANCE TEST ~ ATF INCILODES FLOW TEST.

SMRSD - FLUOIDS CONTROLLED TO SE-8-0073. FRECH FLOWRATES ARE VERIFIZD
BEYORE EACH FLIGHT.

L]

(€] INSFECTION

EECEYVING THSPECTICN

RAW MATERIAL CERTIFICATION VERIFIED BY INSPECTION. PART PROTECTICON
VERIFIED BY INSPECTION.

CONTANTHATICON CONTHOL

CONTAMINATICON CONTROL ¥FROCESSES, CONTAMINATION CONTROL PLAN, AND =
CORRQIION PROTECTICN PROVISIONS ARE VERIPIZED BY INSPECTION. S¥STEM FLUZ
SAMPLES FOR CONTAMINATION ARE TERIFIZD BY INSPECTICH.

ASSEMRIY /INSTALLATICON -
MAMFACTURING, INSTALLATION, AND ASSEMRBLY OPERATIONZ ARE VERIFIED BY
INGPECTION.

CRITICAL PROCESSES ' "l
TUBE BRAZING AND TUBE WELDING PROCESSES ARE VERIFIED BY INSPECTION.
PASSIVATION OF CRES MATERTALS IS VERIFTED BY INSPECTION.

NONDESTRUCTIVE EVALDKTION
PENETPANT INSPECTION OF TIG WEZLDS IZ VERIFIED. RADICGRAFHIC INSPECTICN
OF BRAZZ JOINTE ARE VERIFIED BY INSFECTICN.

EE [ ’ -
FLOWRATES ARE VERIFIED TO SPECIPTED LIMITS BY INSFECTICN.

HANDLING/ PACKAL ITNG
HAMDLING AND SETORAGCE ENVIRONMINTS ARE VERIFIED BAY INSPECTION.

{D) FAIIDRE HISTORY
NG AFPLICAEBLE FAILURE HISTORY.

{E) OPERATICHAL USE
ON=BOARD ALARM, FREON FLOW, WILL INDICATE HARDWARE PATLURP. FPFRECN FUMP
WILL BE TURNED OFF AND LOSS OF ONE FRION LOOP PCWERDOWN WILL BE
FERFORMED. - ENTRY AT HEXT PRIMARY LANDING SITE.
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