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SUBSYSTEM NAME: AUXILIARY POWER UNIT {APU) '
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PART MAME PART WUMBER
VENDOR MAME VENDOR WUMBER
a LRU : AUXILIARY POWER UNIT {APU) MC201-0001-04xX
[ SUNDETRAND X742211x%
a SRU : GAS GENERATOR 5905118
[ | SAME
"""""""""""""" PART OATA T
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® EXTENDED DESCRIFTION OF PART UNDER AMALYSTS: -
GAS GEMERATOR, CATALYTIC DECOMPOSETION CHAMBER

| QUANTITY OF LIXE ITEMS: 3
ONE PER AFU

u FUNCTION:
TQ CATALYTICALLY DECOMPOSE FUEL AMD PORT HOT GAS TO TURBINE INLET.
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FACE *1 gr
REYISION$ 3 11/22/91 R
SUBSYSTEM: AUXILIARY POWER UNIT (AP
LRU -AUXILIARY POWER UNIT (APY) CRITICALITY OF THIS
[TEM NAME: GAS GENERATOR FAILURE MODE:1/1
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FAILURE MOQE:
EXTERNAL LEAKAGE OF HOT GAS AND/OR FUEL INTO AFT COMPARTMENT

MISSTON PMASE:

PL PRELAUNCH

L0 LIFT-OFF

00 ON-QRBIT

00 RE-QRBIY

LS LANDING SAFING

VEHICLE /PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA

103 DISCOVERY -
104 ATLANTIS

105  ENDEAVOUR

Ad Sl s

CAUSE : '

DEFECTIVE SEAL, DEFECTIVE SEALING SURFACES. IMPROPER ASSEMBLY,
STRUCTURAL FATLURE OF INJECTOR TUBE, BODY, OR PC TUAE THAT CONMECTS THE
CHAMBER T THE PRESSURE TRANSDUCER. SEAL DAMAGE DUE TO HIGH GAS
GEMERATOR PRESSURE SPIKES {GAS GENERATOR ROUGHNESS OR SED LIFE}Y,
UNCOOLED HOT RESTART, QSS GF THERMAL

SHUNT mmﬁﬁi—w

CRITICALITY 1/1 DURING INTACT ABORT ONLY? RO

REDUMDAMCY SCREEN A; N/A
B) N/A
C} /A

?;&5! FAIL RATIOWALE:
A
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@ (A} SUBSYSTEM:
POSSIBLE LOSS OF ONE APU, APU MAY SHUTDOWN CUE TO INABILITY TO CARRY
LOAD. APYU MAY BE MANUALLY SHUTDOMN IF LEAKAGE IS DETECTED.

w {B) INTERFACING SUBSYSTEM(S):
POSSIBLE LOSS GF SHAFT POMER TO ONE HYORAULIC PUMP, POSSIBLE DAMAGE
TO ADJACENT HARDWARE CQULD OCCUR.

w {C} MISSION: -
ABORT DECISION IS REQUIRED IF FAILURE OCCURS PRIOR TO ENTRY COMMITMENT.

= (D} CREW, VENICLE, AND ELEMENT(S):
POSSIBLE LOSS OF CREW/VEHICLE [F LEAKAGE OF FUEL OR GAS FROM GAS
GENERATOR [S IGNITED. IGNITION SOURCE AVAILABLE FROM GAS GENERATOR -
SURFACE TEMPERATURE.

® (E) FUNCTIOMAL CRITICALITY EFFECTS: acti (" ctrr J/; )

m (A} DESIGN: .
DPERATIHG LIFE IMPROVED TO 75 HRS BY INCORPORATING SPRING RETENTION OF
ENTIRE BED. THE INJECTOR USES DUAL O-RINGS MANUFACTURED FROM
EFR-E515-30, THE O-RINGS WERE DESIGNED FOR OPERATIMG TEMPERATURES
FROM MINUS &5 TO 500 JEB F FOR 1000 MOURS. THE D-RING OPERATING
TEMPERATURE [3 350 DEG F. A THERMAL SHUNT IS USED TO REDJUCE THE
TEMPERATURE IN THE O-RING AREA,

THE GAS GENERATOR IS DESIGNED FOR A MAXIMUM OPERATING PRESSURE OF 1,500
PSI. CABOT MASTELLOY "8" [MJECTOR TUBE MATERIAL (.098 [.D. WiTH .020
WALL). MINIMUM TUBE BUCKLING PRESSURE 1S 3,100 PSI AT 1,200 0EG F.

CORROS[ON RESISTANCE IMPROVED @Y ELIMINATING EDM AND CHROMIZING ID OF
[NJECTOR TUBE. INJECTOR TUBE STRESS AT GGVM INSTALLATION MINIMIZED.

NO CHROMIZED INJECTOR HAS EXHIBITED INJECTOR WALL CRACKING UPON
COMPLETION OF DEVELOPMENT TESTING., FOUR UNITS TESTED. WITH TWO OF THEM
EXCEEDING 75 HOURS. HOT RESTARTS ARE PERFORMED ONLY AFTER COOLING THE
INJECTOR. PC TUBE S{2€ D.06 IN. 00 AND Q.018 IN. WALL THICKNESS.
DYNATURE SEAL FITTINGS ATTACHED WITH WELDED SLEEVE AND WITH SEALING

SURFACE.
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PC TUBING BENDS ARE CONTROLLED RETWEEN FIXED POINT TO FACILITATE :::T;i;
INSTALLATION AND ACCOMMOCATE APy THERMAL EXPANSIDN AND MOVEMENT
{VIBRATION] .
m (B) TEST:

GAS GENERATOR AND APU ATP FUNCTIONAL AND LEAK TESTS YERIFY GAS
GENERATOR PERFORMANCE, Av@ /aoroc A/7Y,

TAPU QUALIFICATION COMPLETED SUCCESSFULLY (75 MRS ON QUAL 1). FOUR (4)
PRODUCTION $GG'S WITH CHROMIZED INJECTORS LIFE TESTED SUCESSFULLY
OURING DEVELOPMENT, TWO OF THEM WERE TESTED IN EXCESS OF 75 HOURS. NO
CHROMIZED INJECTOR HAS EXHIBITED INJECTOR MALL CRACKING UPGN COMPLETICH
OF DEVELOPMENT TESTING. QUAL II TESTING ([75) HOURS) TO BE PERFORMED.

INITIAL PC TUBE WELD LEAK CHECK AT 1,500 +/=50 PSIG FOR § MINUTES

MINIMUM (SING GNZ, MD LEAKAGE PERMITTED, AFTER INSTALLATION ON G,

PROGFED TO 2,250 «/-100 PSIG FOR 300 - 330 SEC. HELIUM EXTERNAL LEAX

TEST AT 1,500 +/-50 PSIG AND 1.0F-d4 SCC/SEC LEAKAGE MAXTIMUM, -

LCe: 00 PERFORMANCE IS VERIFIED DURING T-5 MIN RUN EVERY FLOW[M®
OURING EXTRY FROM TAEM TQ TOUCHDOWN WHILE IAPU IS UNDER 10AC:

)
OMRSO: GG PERFORMANCE IS VERIFIED DURING DAPLTHOT Erac
ALSD, MYDRAMJLIC LOAD TEST IS PERFORMED EVERY FIFTH
. |~ FLIGHT TO YERIFY GG ROUGNNESS AND SPIKING.

a (L) INSPECTION:
RECEIYVING INSPECTION
MATER[ALS AND PROCESSES CERTIFICATIONS ARE VERIFIED BY INSPECTION.

CONTAMINATION CONTROL

CLEANLINESS TO LEVEL 100 IS VERIFIED BY INSPECTION, FLUID SAMPLES ARE
%Hi:EC;ED FOR COMTAMIMATION. CORROCSION PROTECTION IS VERIFIED BY
MSPECTLION,

ASSEMBLY /INSTALLAT [O%

TORQUING IS VERIFIEQ BY INSPECTION, MANUFACTURING, ASSEMBLY, AND
INSTALLATION PROVISIONS ARE VERIFIED 8Y INSPECTION. INJECTOR STEM AND
O-RINGS ARE VERIFIED CLEAN BY INSPECTION. DIMENSIONS AND SURFACE
FINISHES ARE YERIFIED BY [NSPECTION.

NONDESTRUCTIVE EVALUATION
PENETRANT INSPECTION FOR SURFACE DEFECTS IS VERIFIED BY INSPECTION.
HOUSING WELDS ARE INSPECTED USING 10X MAGNIFICATION.

CRITICAL PROCESSES
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WELOING PER SPECIFICATION REQUIREMENTS IS VERIFCED BY INSPECTION.

TESTENG
TEST EQUIPMENT AMO TOOL CALIBRATION ARE VERIFIED BY INSPECTION. ATP IS
WITNESSED AMD YERIFIED BY IRSPECTION.

HANOL [NG/PACKAGING
HANDLING, PACKAGING, STORAGE, AND SHIPPING PROCEDURES ARE VERIFIED BY
INSPECTION,

(D) FAILURE HISTORY:
MO EXTERMAL LEAKAGE FAILURES OF SPRING GAS GENERATOR.

BASELINE APU CAR's QIFQLZ AND 09F0L3, STS-9 APJ 1 AND 2 INJECTOR TUBES
CRACKED, RESULTING IN FIRE AND DETONATION, FAILURE REPRODUCED IN -
LABQRATORY EXPOSURE OF SAMPLES TO AMMONIUM WYDROXIDE VAPOR. CORRECTIVE
ACTION HAS INCLUDED INJECTQR TUBE CHROMIZING ANO REDUCTION IN IMJECTOR
TUBE STRESSES OURING MANUFACTURE AND ASSEMBLY BY ELIMINATION OF THE 1D
CARBIDE LAYER WMICH MAKES THE MICROSTRUCTURE LESS SENSITIVE T0
CRACKING.

(E) OPERATIOMAL USE:
SHUT DOWN APU AMD CLOSE ISOLATION VALVES, IF DETECTED BY TEMPERATURE
SENSORS DN GGVM OR FUEL PUMP, .aw¢) /4 Cwacrsanted Laly (Ratser Noit /D=7 )
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RELIABILITY ENGINEERING: 0. R. ATAPATTU
DESIGH ENGINEERIMG J. R. MUNROE
QUALITY MANAGER 0. J. BUTTKE
NASA RELIABILITY ;
NASA SUBSYSTEM MANAGER
NASA QUALLTY ASSURANCE
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