l FRINT DATZ: ci/:o3
SEUTTLE CRITICAL ITEME LIST -~ ORRITER NUMRER: ¢4=-2-FFll-I

SUESYSTEM NAME: AUXILIARY POWER UNIT (AFD)
REVIGION : & 41/05/0% w

BART MAME B EART NUMEER
VENDOR MAME VENDOR NUMEFR

LRU H AUXILIARY POWER UNIT (APU) MEZ201-0001=020C
SUNDSTRAND 725867 '

LRI H AUXILIARY POWER UNIT (aFrm) MCSOl-00Q01=-0211
SUNLETRAND J29BETE

LRU : AUXTILIARY POWER UNIT (APU) MCZD1-0001-0z231
SUNDSTRAND T2986JL

ERD z FUEL FUMF 722745

SUNDSTRAND SAME

QUANTITY OF LIXE ITEMS: 2
CJWEZ PFEERE APU

DESCRIPTION/FUNCTION:
PUMF, FUEL (HYDRAZINE) - POSITIVE DISPLACEMENT [GEAR}

TQ TRANSFER FTUEL ﬁT INCREASED PRESSURE FROUM SUPPLY TOQ DISCHARGE., ~uz
PLUMP INCORPORATES A START BY=-PASS VALVF FOR STARTING, RELIEF VALVE TO

PRATECT AGAINST DOWNSTREAM BLOCFKAGE, AND FILTER AT THE QUTLET
(SOVHEFL12) TQ PREVENT CDNTAHIHATIOH FROM FLOWING DOWNSTREAM,

MASTER MEAS. LIST KUMHERS: V4EFOl20A -

gs8=-2 - 17k



z - : PRINT DATE: 01,0s,¢
EEUTTLE CRITICAL ITEMS LIAT = OREITER NUMBER! O04{=2«PP11-X
STMMARY

SURSYSTEM NAME: AUXILIARY POWER UNIT (APU)
LRU AUXILIARY POWER UNIT (APU)

ITEM NAMP: FUEL FUMP

FMEA NUMBER - ABBREVIATED thLUHE CIL{CRIT jBI:
MODZ DEECRITTION TLG Fic
Od=-2=-PPll=01 PLUGGED CR RESTRICTED X iRl
04-2=FPFll=10 MECHANISM - FREMATURE, FAST, X 1L
OR INADVERTENT OFERATION ;
Qa~-2=PF11-11 NG OQUTPUT OR FAILE ‘OFF 4 1Rz

o4-2 - 177
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¥

SETYTTLY CRITICAL ITEMS LIEST - ARBITER HNUMBER: 04=-2-PPili-1lC

REVISION: Q0 QLl/0%5/89 W
EUDSYETEM: AUXILIARY POWER UMIT {(ADU)
LRU AUXILIARY POWER UNIT (AFU) CRITICALITY OF THIS
ITEM NAME: FUEL PUMP FAILURE MoQDE;1l 1

_-.--l-——-.-.____..._.-.—-—---_.———------l———--------—.-----_—_-.—.—.—.----.-..._..._.._._.__..____-_ -

FAILURE MODE: :
SHAI'T FACE SEAL FAILS, IN A MANNER TO PROVIDE AN IGNITION SOURCSE FoR
IEAKING HYDRAZINE. )

MIBSION PHRASE:

PL PRELAUNCH

L3 LIFT~CFF

00 ON=ORBIT

Do DE=ORBIT

LS LANDING SAFING

VYEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 LOLUMBIA
H 103 DISCOVERY -
H 104 ATLANTIS

CAUEE:
STRUCTURAL FAILURE, EXCESSIVE WEAR, FROCESSING ERROR OF MATING RING OR
SEAL MATERIAL.

CRITICALITY 1/1 DURING INTACT ABORT ONLY?

e e e R T p——— T T e E R o e — A T W N o Y el e

-----—-—--—-——-—-'——'—'—-------—————H“—------'--‘--'--‘-"-----‘-—————_------'--- L 3 TN

'REDUNDANCY SCREEN A} K/A

B) N/A
) N/A

PASE/PAIL RATIONALE: -

) .

B) .

Q)

---——--—-—- —————— - ol ulr e S S e ey S SR W W RS W B A A A e

= FAILURE EFFECTR =

{A} BUDBYBTEM:
POSSIBLE DETQNATICON OF HYDRAZINE IN DRAIN SYSTEM OR FUEL FUMP. LOSS OF
ATU. i

{B) INTERFACING EUBBYSTEM(B):
LOSE OF ONE HEYDRAULIC PUME AND POSSIZLE . DAMAGE TO ALDTACENT EQUIFMENT
INCLUDING OTHER APU.
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{C) MISBION:
ARORT DECISION IS REQUIRED IF FAILURE OCCURS PRICR TO ENTRY COMMITMENT.

(D) CREW, VEMICLE, AND ELEMENT(S8}:

POSSTIEBLE [OSS QF CREW/VEHRICLE IF ADJACZENT APU DAMAGCED COR FIRE AND
EXPLOSTON RESULTS FROM HYDRAZINE LEAKAGE. FUEL ISCLATION VALVES
AUTOMATTICALLY CLOSE TGHIHIHIEE FIRE OR FUEL LEAMAGE INTOQ AFT
COMPARTMENT.

(E) FUNCTIONAL CRITICALLTY EFFBCTS
HQNE

o — TR —— = — =

{A) DESIGN:
SEAL MATERIAL IS PURE GARBON P553 RC MATING AGAINST #2 CHROME PLATED FINISH WITH
FACES OF SEALING SURFACE FLAT WITHIN 0.000020 FOR A LOW FRICTION AND LONG LIFE
SEAL. '

THE FUEL PUMR IS BEING REDESIGHED FOR THE [AP PER MCR 10063 REV 17. THIS
REDESIGN WILL ELIMIMATE THE POSSIBILITY OF METAL-TO-METAL CONTALT IN THE -
PRESENCE QF FUEL WITHIN THE PUMP.

{R) TEZT:

FUEL PUMP LEAX CHECKED AND RUN-IN DURING ATF.
ADPY CERTIFIED FOR 27 MISSIONS, 41.7 HR.

GMRSD: NONE. THE SHAFT FACE SEALS ARE INTERNAL TO THE AFU FUEL PUMF
MAFING DIRECT OMRSD TESTING INVASIVE AND ILLOGICAL BECAUSE IT WCULL
REQUZRE DISASSEMBLY OF THE FUEL PUMPF.

{0} INSFECTION:
RECEIVING INSPECTION
MATERIAL AND SROCESSES CERTIFICATIONS ARE VERIFIED. -

CONTAMINATION CONTRGL .

CTEANLINESE TO LEVEL 100 IS VERIFIED BY INSPECTION., FLUID SAMPLES ARL
ANALYZED FOR CONTAMINATION AND VERIFIED BY INSPECTION. CORROSION
‘PROTECTION REQUIREMENTS ARE VERIFIED BY INSPECTICN.

ASSEMELY /INSTALIATICN

MANUFACTURING, ASSEMBLY, AND INSTALLATION REQUIREMENTS ARE VERITIED BY
INSPECTION. CRITICAL DIMENSIONS AND SURFACE FINISHES ARE VERIFTIED BY
INEPECTION. TORQUING IS VERIFIED BY INSPECTION. SEAL AND MATING RING
ARE VERIFIED BY INSFECTION.

{ NONDESTRUCTIVE EVALUATION
RADIOGRAPHIC, DENETRANT, AND MAGNETIC PARTICLE INSPECTION FOR SURFACE
AND SUBSURFACE DEFECTS IS VERIFIED BY INSPECTIQHN.

CRITICAL FROCESSES
CHROME PLATING PER SPECIFICATION REQUIREMENTS IS VERIFIED BY
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INSPECTICN.

TESTING
TEST EQUIPMENT AND TOCL CALIBREATION ARE VERIFIED BY INSFECTIAMN. ATPE Is

WITHNESSED AND VERIFIED BY INSPFECTICN,

HANDLING/PACKAGING
HANDLING, PACKAGING, STORAGE, AND SHKIPPING PROCEDURES ARE VERIFIED.

{D) FAILURE HISTORY:

DEVELOFPMENT TEST FAILURES ON NONPROUUCTION HARDWARE CAUSEZD BY USING
INCORRECT CARBON MATERIAL AND INCOREECT FINISH ON MATING RING (RET QAR
A639E=010). PROPER MATERIAL CONTROL IMPLEMENTED.

(E) OPERATIONAL Q8%:
. NONE.

RELIABILITY ENGINEERING: T. R. BOLTZ

. DESTGN ENGINEERIMG :+ J. R. MUNROE
QUALITY ENGINEERING r W, J. SMITH
NASA RELIABILITY !

NASA SUBSYSTEM MANAGER :

KASA QUALITY ASSURANCE

MAa_m = 18BN



