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HUHBYETEX NAHE: ATCS = AMMONIA BOILER SYSTIM

REVIOION 1 13/12/48
CLABSIFICATION MAME . FART NUMBER
LRD : AMMONIA BOILER SUB-SYSTEM MC2EO=-00Q5-0007

SEU H TANE, AMMONIA T4716066-2

QUANTITY oF LIXKE ITEMS: 2
TWO, ONE PER SYSTEM

D!BCIIi‘I‘IﬂH{TUHCTIDHI
TANK, AMMONIA SUPPLY.

STORES AMMONIA FOR COOULING DURING RE-ENTRY. EMCH TANE SUPPLIES AMMONIA
FOR AT LEAST 15 MINUTES OF VERICLE COOLING. THE AMMONIA BOILER SYSTEM
I5 USED DURTHNG POSTIANDING OFERATIONS, LATCHH ABORTS, AND AS A BACYUF
STSTEM DURING NOFMAL LDEORBITS.
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SUMMARY

BUBSYSTEN NAME: ATCS = AMMONIA ROILFR SYSTEM
LRD :AMMONIA BOILER SUB~SYSTEM

LRAD PART #: MC250-0045-0007

TTEM MAME:TANK, AMMOMNIA

FMEA WUNEER ABBREVIATED FAILORE CILJORIT lmZB
KODE DESCRIFTION FLG |rLe
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EEVISION: 10/19/88
EUBEYESTEM: ATCS - AMMONIA BOILER SYSTEM
LRD :AMMONIA BOILER SUEB-SYSTEM CRITIZALITY o&F THIZ
ITEM MAME: TANK, AMMONIA FRILURE MCDE:1 1

FAILURE HOLDE:
EURST

NIBEION FHAJE!

PL . PRELAUNCH

pea) LIFT=QFF

Qg ON=CREIT

Do DE=QORBIT

15 LANDING SEQUENCE

VERICLE/TAYLOAD/RIT EPFRECTIVITY: 1oz COLUMETA
¢ 103 DISCOVERY
! 1404 ATLANTIS

CAUBRE:
CORROSICN, STRUCIURAL DAMAGE.,

CRITICALITY 171 DURING ANY MISSION PHASE OR ABORT? ¥
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REDUNDANCY BCREEN A) N/A

B} N/A
€] H/A
FAS8/TALL FATIOMALE:
A}
B)
<l
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= FAILOURE RFFACTIS -
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(A) FUBSYRTEM!
LOSE OF ONE REDUNDANT AMMONIA TANK, AND POSSIBLE LOSS OF AMMONIA
SYSTEM.

{B) INTERFPACTHG SUBAYATEM (B)!

POSSIBLE DAMAGE TO FREON 21 COQLANT LOGOPS AND OTHER HARDWARE LOCATED IH
THE IMMEDIATE ARTA.
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(C) MIBATINN)
ABORT DECISION FOR DAMAGE TC OTEER HARDWARYE,

{(P) CREW, VEHICLE, AND ELEKENT(S):
POSSIBLE LOSS OF CREW/VEHICLE IF SURROUNDING SUBSYSTEMS ARE SEVERELY
DAMAGED.

BATIONALE FOR CRITICALITY:

F"‘-‘----------‘-——------------..--.---------* ---------------------------

= DIEPOSITION RATIONALE =
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(A) DEIIGH:

BURST PRESSURE FACTOR OF 2.3 TIMES MANIMUM OPERATING PRESSURE OF 550
PSIG AND 3 TIMES THE MAXIMUM NORMAL SERVICED PRESSURE OF 430 PSIG AT 83
F. DESIGN BORST PRESSURE IS5 1290 PSIG AND THE ACTUAL QUALIFICATION
HURST PRESSURE WAS 1625 AND 1650 PSIG. TANK HAS A 550 PSI& RELIFF
VALVE IN THE SYSTEM. TANK IS FORGED TITANIUM IN TWO SECTICONS. PRIOR
TC JOINING BY GIRTH TIG WELD, THE INTERNAL AND EXTERNAL SURFACES ARE
PENETRANT INSPECTED. TANK IS DESIGKED TO LEAK BEFORE BURSTING. NO
IN-FLIGHT

CONDITION EXISTS WHICH CAN CAUSE BURST. TITANIUM IS5 CORROSION
RESISTANT AND COMPATIELE WITH AMMONIA.

{3} TERT:

QUALIFICATION TEST - QUALIFICATION TESTED FOR 100 MISSION LIFE.
FRESSURE CYCLING TEST TO 600 PRESSURE CYCLES AT A PRESSURE OF 605 = 615
PSIA. VIBRATION TESTED AT 0.01 GI/HZ FOR 48 MIN/AXIS AND SHOCK TEST
AT +/= 20 G/AXIS. TANK TAFEN TQ BURST IN QUALIFICATION TESTING.

ACCEPTANCE TEST = FROOF PRESSURE TESTED.

CMRSD - FUNCTIONAL TEST IS5 MONITORED DURING PRESSURIZATIOCN CYCLE TO
DETECT LEAFAGE. NHI SYSTEM OVERPRESSURE TEST AFTER INSTALILATTION.
PERIODIC NHY RELIEF VALVE CHECK PERFORMED DURING GROUND TURNAROUND.
LIFE CYCLE HISTORY RECORDED (150 FATIGUE LIFE CYCLE LIMIT). AMMONIA
SANPLE VERIFIED TO MEET SE-$-0073 REQUIREMENTS PRIOR TO LOADING.

(2] IEBPECTION:

RECEIVING INSPECTION

RAW MATERIAL AND PROCESS CERTIFICATIONS VERIFIED BY INSFPECTION.
PARTS FROTECTION VERIPIED BEY INSPECTION.

CONTAMINATION CONTROL

CORRCSICN FROTECTION PROVISICNS AND CONTAMINATION CONTROL PLAN ART
VERIFIED BY INSPECTION.
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ASSEMBLY /INSTALIATION

INSTALLATION AND ASSFMBELY ARE VERIFIED BY INSPECTION. DIMENSIONS AND
SURFACE FINISHES VERIFIED BY INSPECTION. TSE OF TITANIUM=COMPATIELE
FROCESSING MATERIALS ONLY, VERIFIED BY INSFECTICN.

SHUTTLE CRITICAL ITEM3 LIST -~ ORBITER NUMBER: 06-3P-D405-01

CRITICAL PROCESSES
TITANIUM FORGING AND TIG WELDING ARE VERIFIED BY INSPECTION.

NONDESTRUCTIVE EVALUATION

X-RAY AND ULTRASONIC EVALUATIONS VERIFIED BY INSPECTICON. INSDECTICON
VERITIES PENETRANT INSPECTION OF TANK INTERNAL AND EXTERNAL SURFACES
BEFORE GIRTH TIG WELDING AND VERIFIES PENETRANT INSPECTION OF WELD.

TESTING
PROOF PRESSURE AND FUNCTIONAL TESTING PERFORMED DURING ATP ARE
VERIFIED BY INSFECTION.

HANDLING/PACKAGING
HANDLING AND STORAGE REQUIREMENTS ARE VERIFIED BY INSPECTION.

{D) FAILURE HISTORY:
NQ APPLICABLE PAILURE HISTORY.

(E} OPERATIOMAL UBE:
DAMAGE WILL BE ASSESSED AND CORRECTIVE ACTION DERIVED. ABCRT DECISION .

REQUIRED. ..
= APPROVALE = .

RELIABILITY BNGINEERING: D. R. RISING nit
DESIGN ENGINEERING J. MORGAN &7
QUALITY ENGINELERING W, J. SMITH

NASA RELIABTLITY

MASA DESIGN

RASA QUALITY ASSURANCE
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