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FATLURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL HARDWARE
KBBER: M4—1B6-TXO30-X

SUBSYSTEM NAMES "ELECTRICAL POWER GENERATICH - CRYQ, GENERIC
REVISION ¢+ 1 [11/12/91

—_——— ..,._.________-___-.-,_.-.______..._..,__._._.___._.,_______,_.,_.,,._..______,___________,_______.__,,,._______._

PART MAME PART NUMBER
YENDOR NAME VENDOR NUMBER
2l HYDROGEN TANK SUBASSEMBLY MC282-0063-0200
- BEECH 15645-1000
gt TANK SUBASSEMBLIZS, 2 ¥C282-0112-02¢
2 BALL AEROSPACE 163196-500
""""""""""""""" PART DATA T

T e e e

& EXTENDED DESCRIPTIOM OF PART UNDER AMALYSIS:
TANK ASSEMBLIES, W2
o REFERENCE DESIGNATORS:  dOvVaSTKD30
: 40V4STKD4O
T dOV4STKS00
1 4DV45TKS68
A0V 45TKESD
40V45TK360
4CVASTKRID
40V45TKEE0 )
40V45TKRIQ

a QUARTITY OF LIKE ITSS: 31-3
MI35I0N QEPENDERT

o FUNCTIOM:
PRCVICES STORAGE OF CRYOGENIC HYDRCGEN FOR FHEL {ELL CPERATIDN,
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FAILURE “DDES EFFECTS AMALYSIS (FUEA) -- CRITICAL FAILURE SODE—
. NUMBER: Hd-18G-TKO30-01

REVISION# ~ 1 11/12/91 2
SUBSYSTEM: ELECTRICAL POHER GINERATICH - CRYD, GCMXERIC )
LAY 1MfORGGEN TANK SUBASSEMELY CRITICALITY OF THIS
[TEM NAME: TANK SL33SSEMELIES, H2 FALLURE MODE:1/1

m FAILURE 40DE:

RUPTURE

MISSIOM PHASE:

E P ILANICH

L3 LIrT-drF

«J JN-0R3 [T

03 0E-ORBIT

L5 LANDING SAFING

m YEMTZLE/PAYLOAD/XIT EFFECTIVITY: 102  COLUMBIA
;103 QISCOvERY
;104 ATLANTIS

: 105 ENDEAVOUR

3 CAUSE:
CYERPRISSUREZATION, T2RROSION, MISHANDLING, STRUCTURAL FAILLRE 3F:
. PREZZLURE YESSEL SUPPQRT STRAPS, T2UNNION MOUNTS (R STRUTS

@ CRITICALITY 1/1 DURENG [WTACT AHORT ONWLY? NO

------------------------------------------------------------ E AL N TR

a REDUNDANCY SCREEN A) W/A

a B} H/A

a’ C) H/A
FASS/FALIL RATIOHALE:

ad)

o 8)

a ()

SRR RS R W W L A e e e e e A e e . o s o

@ (A} SUBIYSTEM:
FUNCTIONAL DEGRADATION - LOSS OF ONE HZ SUPPLY TANK AND PGSSIBLE DAMAGE T
70 SURRDUNDING SUBSYSTEM COMPONENTS, .
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FAILURE ¥COES EFFECTS ANALYSIS (FMEA} - CRITICAL FAILURE HODE (b
WUMBER: M4-1BG-TEDI0.01

m (B) INTERFACING SUBSYSTEM(S):
TEQUCED 2MOUNT CF HZ CONSUMABLES AVALLABLE FIR SUEL CELL PSWERPLART
OPERATION,

a {C) #AISSIoN:
ABORT ZECISION.

w (0) CREW, YEHICLE, AND ELEMENT(5):
POSSIBLE LOSS OF CREW/VEHICLE IF TANK RUPTURE RESULTS TH DAMAGE TQ
v« RRULHDING SUBSYSTZIMS 2RU EXPLOSIVE FOTEHTIAL RESCLTIMG FROM H2
~ZLEASE,

o (E} FURCTIGHMAL CRITICALITY EFFECTS:
/A .

e T SR W sk N A ol e e e A ol o e ——— P e - — o -

e e e e T T T T B M = = 27 0 i il e o o o o L e e e e h  m —

a (A} BESIGN: :
JESIGH SAFETY FACTOR EZUAL TO QR GREATER THAM L.5. TAMK CHECK JALVE
FREVENTS [MMEDIATE LSS QF OTHER TANKS' REACTANTS THAU FAILED TANK,
AUTO #RISSURE CONTROL SYSTEM AND RELIEF VALVES PROVIOE JVERPRESSYRI-
ZATION PROVECTION. CAUTION & WARNING FOR OVERPRESSURE AND FAULT
CETEETICN AND ANNUNCIATION FOR OYERTEMPERATURE. SHEATH HEATTRA ELEMENT
CESIGA PREYINTS SHORTING. REDUNDANT RELEEF cCAPARILITY THRU MANIFCLO.
RELEEF VALVE STZED TO MAINTAIN ACCEIPTABLE TAHK PRESSURE FOR L ATH
ANRULUS RUPTURE. PRESSURE YESSEL AND OUTER SKELL 3RE ALUMINUM 22149,
ALL WELDED CONSTRUCTION. ALL MATERIALS CCMPATIBLE WITH HZ, TAMK
SHIPPIWG CONTAINERS PREVENT SMIPPING DAMAGE. FRESSURE VESSEZL IS
JESTGNED TQ YIELD BEFORE RUPTURE [F OVERPRESSURIZED., 50 PSI BURST DISC
0N QUTER SHELL.

o (B) TEST: i
QUALIFICATION TEST INCLUDE: MECHANICAL SHOCK (20 3), SINUSCIDAL
VIBRATIOR (+/- 0.25 6 PEAK), RANOUM VIBRATION (0.06 G SQ/HZ MAXIMUY FOR
48 MINUTES), ACCELERATION {+/- % G FOR 5§ MINUTES PER AX[S}. VIBRATION
MET 100 WISSION EQUIVALENT WITH TANK FULL AND 23 MISSTON EQUIVALENT
WITH TANK OFFLOADED,  PRESSURE VESSEL IS PRESSURE CYCLED FROM 0-335
PSIG FOR 1200 CYCLES, BURST TESTED TO 502 PSIG, AND CREEP CHECKED AT
335 PSIG FOR S0 DAYS. '

ACCEPTANCE TESTS INCLUDE: AT THE PRESSURE VESSEL COMPONENT LEVEL,

FROOF PRESSURE TEST AT 389 PSIG FOR 5 MINUTES AND A CRYDGENIC SHOCK

TEST WHICH VERIFIES THE PRESSURE YESSEL GEATW RING WELD WITH EXPOSLRE

TO LMZ. AT THE TAMK ASSEMELY LEVEL, PROOF PRESSURE TEST AT 360 PSIG FOR

3 MTSUTES ARD A CRYOGENIC SHOCK TEST WHICH VERLFIZS THE TANK ASSEMBLY .
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FATLURE WOCES EFFECTS AMALYSIS (FMEA) -- CRITICAL FAILURE MODE

NUHBER; M4- 1BG-TKD30-01
WELDS WITH EXPOSURE TO LNz,

OMRSG: TaWK ASSEMELY IS STRUCTURALLY INSPECTED DURING EVERY CREITER
MAINTENANCE DCWN PERIOD (GMDP), REACTANT MOISTURE VERIFIED 20 PPM MAX
MAX AT LOADIKS. '

NOTE: CHLY 25 LAUKCHES ARE ALLOWSD WITH THE FILL QUANTITIES LESS THAM
S0% TO ENSURE AZCEPTABLE STRAP LOADING.

(C} INSPECTIOA:
RECELYING INSPECTICN
ALLOY CCHPOSITION AND HEAT TREAT £IRTIFICATION VERIFIED BY INSPI=Tioy,

CONTAMINATION CONTROL
CLEANLINESS LEIVEL OF 2004 IS MATNTAINED.

ASSCMBLY/INSTALLAT ION
WELDING PEECE MISMATCHES ARE VERIFIED WITHIN ACCEPTAELE RANGES.

NONDESTRUCTIVE EVALUATION :
WELOMENTS VERIFIED RY A SPECTAL LEVEL PENETRANT INSPECTION. ULTRASON:IC
AND RADTCSPAPHIC [NSFECTION GY QUALLFIEQ/CERTIFIED MOT PEASONNEL.

CRITICAL PROCESSES |

WELDING i3 COMTAOLLED 2ND VERIFIED BY MANUFACTURING CPERATING
PROCLOURE, CERTIFICATION OF OPERATORS, VISUAL INSPECTION, TRERMOGAAPH,
AND X-RAY. ~ PROCESS CONTROL COUPON, AFTER FORMING AND BEFCRE WELLING,
15 AMALYIED FOR COMPGSITION, GRAIN STRUCTURE AND TENSILE STRENGT:.
HEAT TREATMENT AND KCRUPON COATING APPLICATION [S VERIFIED BY
INSPECTTOH,

TESTING :

TAHK AMNULUS IS IVACUATED AT ELEVATED TEMPERATURE FOR 21 0ATSY THE
ANNULLS VAQRDS LEVEL IS YERIFIE] BY TANK [ON PUHP INSTRUMENTATION AT
THE VEHDOR AND PERIDDICALLY DURTNG STORAGE, MATERIALS ARE VERIFIED
COURON TESTED FOR LOAD STRENGTM, VESSELS ARE PRESSURZ-TESTED AND LEAK
TE3TED AMD VERIFIED BY [NSPECTION,

PACKAG ITHG /HANDL [ NG
INSPECTION YERIFIES PARTS ARE PACKAGED AND PROTECTED PER REQUIREMENTS

(0) FATUEZE HISTORY:

THERE HAS BESH MO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
FATLURES ASSOCIATED WITH THIS FAILURE MOQE.

(E) OPERATIONAL YSE:
CREW WILL RESPOND TO PRESSURE AND TEMPERATURE FAULT AMNUNCIATION BY
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PRGE: 5 PRINT OATE: 04/Clysz 190
FAILURE MODES EFFECTS ANALYSIS (FMEAY —— CRITICAL FATLURE HODE

NUMBER: M4 1BG-TED20-01
EALTIVATENG HEATERS,

L I - ---------a..__._.-..._.....-u--—---_-q......--.--—-_——--.--.-.--._—.—_.-...-.—_—-—...___-.—.--q.—-—.-

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

RELIZBILITY ENGINETRING: M. D. WEST WoaR NN Y
DESIGN ENGINEERING  : M, M, SCHEIEAN  : —em TP
OLALITY MANLGER. L 0.

. BUTTHER ===
NASA RELTABILITY : ;
hASA SUBSYSTEM HRHJ&E:Q : P g ‘c_.-"__,fc_,_r-?‘gn.-:

NASA CLALITY ASSURANCE P e e T b
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