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Hezerd Rel:  Sae Listings Below

Operatiny Phasa Fallure Mods, Description and Bffect Crificafty |
] Loss of inducar, Impaiber b rise, 1A
Eallurs Cayneink Hazprd Raf:

A lnmagip Eroalan o damage of the kA or right inducsr biades, tus ko vikraton, rub, el growh, matarrelimby dafe, A) CIGAMWC (AT 1AL A T.1. 2D

cawhaton, or eonlaminalon/Fan

1AL 1221

B. #n 17 Eroelan or damage of the main impeller biada, due ko vibiaon, nub, tenmal growth, mabsrabimlg dofoct, caviinion, or  ©13/M (AT] 182.1.3.1.1,
ABOWFOD

ceyTiamin

C. In23-02or 24-02 Laahage rom sroslen or
malafalrnip dafect, ¢r conbaminaton

Enliure Effpci:

1821913
B) CIS/AMIC (AT) 1A1.1.7.9.22

damags of the thrust balarcs comar seals, dus to viation, rub, thermal growth, 1 1A11.T122 4

C1SM{AT) 1B2.1.2.1.1,
1B2.1.31.3

Cp C13M (AT 182 1.3.1.2,
1821313

Enargy boss reduces main pump discharge prassure and flow, rasuting In reducad sngine thrust. This s xanasd by tha

cortrolier which nrmanes oxidzaw prabumar fow. Excess furhing dinchorgs bamp wit cacma redfing shutdosi,

Hymrem:

Engine Shutcdown
Misalorryehicls;
Miasion scrub,

Long ol vehicts dus ta HPGTP tyrbina fallurs may rosUH H renl datacted,

Bedundiwicy Screans:

A Pass. Recundani harcans koma ore capabia of chachout during normal ground famarncund,

B: Fregs. Luss of & rodundan hamware item i fatoctabla during fight

& P, Loss of redundan] hardware iems could nat resuk o & slngle crodible svent.

Falbere Mugy:
Losy of indurer, Impalior haad risa,
Fallete Caymeis):

A, ¥n 18, & 1% Enoslon or damaga of e Inf or

caviation, or contamination 0D

fl

Critlcality:

Hugard Aol

right inducer Badss, due tn vibration, ni, thammat provith, materdabinfy delect, A CISARNC (A1) 1A1.1.7.1.2.2

to141.1.7.9.2.24
CISMIAT} 1B2.1.3.1.9,
1B2.1.3.1.3
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B. tn 17 Eronlon or damags of tha main imgelier blades, due to vibmdion, e, Tharmal gowih, inaledakmiy delect, covitafion, or B) C1SAVMIS [AT) A1 17182
comaminalonT 00 o 1ALYT.T 294
C. Un 2307 01 24-02 Laaknge irom arosion of damags of the thrust balanca comer saak, duy 1o vibeasion, b, hamal growth, 1“;3":*3[':2 Bzraae,
materiabimig defoct, or momamination -
o C) CISM [AT} 1B21.3.1.9,
1B21.3.1.2
Ealiure Effeci:
Energy losa reducan mein purmp dischiarge preasurs and Fow, resuting in reduced enpin thrust. Thin is conasd by the
cormicllar which Incrosses eldkzor probummear favw, Exzess Lrbine discharge temp wi¥ cause mdline shitfown.
Bwatem:
Ermlrm Bhutdown
MisnlonNehichy:
iz sdon abon.
Loss of vahicts dua i HPOTE herbine fallure may reauit ¥ not datectsrd,
Brdundancy Boresns;

A:Pmﬂmmhmrhmammhlnfmmmduhn normall grotesd fumanund
B:Fu-.tnnufumdwﬂﬂhmhmhdmmlhm
C: Pray, mummﬂmmwmmnm rradible avant
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Bubvystam: HPOTP BE0G - 4720000700 Freparsd by:  M.T. Sponcer i
Functionsl Asay: ~ Pump Section B50001 Approvedby: R Fugh . ':’“' :::; D““""”:;" ::::
CIL Hem: 0701 ov. ube: _ Decomber 08,
Farl NamaNo. I:hllr|_|n Conslderations Bocament Ref
fniB k18 FAILURE CAUSE A, The primary knction of thg Inducens Ju 1 boost Inkd preasurs ang prevent cavitaion, Double antry four
Irducers Bluded unshmuded pump siages npﬂnudbhnhnﬂ.rmmnmmmnmprmmund reisw B progsum for

delvery to the main Impalier,
Both Inducemns am detall batenced by matarkal removil near th sndy,

Material f* Inconal 718 which s PAWA-S@ 1148, Tha teral traatment, mhummnmmnmlrhmmmhnat
<rycgank: lmpsratras. This material has & proven hiskery n & LOX emdronmnd, LOX testing o1 this material appanrs In

Anpandlx 52 of the PAW 0L Menuai,
Miasien lite for the Indursrs k. greater than 1000 Cycles,

Emictluml dynarmic anchya(s repar FR-20750-4 ot witeBon eating documanied In FR-2073D-15, ahows that afl Incucer
furural fretuiencies hava suificlont apesd Rivd frequericy ma g, Tha ftultar paramater b i the stubis ragion snd ka divargirsg

n required. Colnckdence Anshysls show thai B b 0 COLKNg Catwaen the eal and mobor,

DVS tmeling rumber 4.4.4.1.4.1 hu 3 requlre =pin {FP-20729-29), burst {FR-20720-43), and Tosonance testing (FR-207:30-

14} have all Baen comphiing.

DVS o 4.1.2.5 Ior sinsciumi daglign Analysls fes beon complated, snd can be found In FA-20728-3, and FR-20730-3 and 4.

tni? FALIRE CALISE B, The shrouded mein mpaftar sonatsie of fnur Jui biackys, o four pariial bfadon on sesh atde of tha huh,
Maln imp=tar apinsd to the sha®, which divea the [mpestar o rake ta fud preasurs favid prior o discharge ¢ & common coiactor. The
Impalier alga pravides tha mating surkacss for the comar soals of tha hrust batance syzism.

Malarisl ia previded ot Both sides of the hub for dotall befancing. Final ety dim badance Is provided at fhe 0.0, shroud

bry tha Fn C21counter walght e requirad, with makrial wehich by AMS Sa48,

Radkally insida tha two Iniste ars cyfindrcal surscas which aré ured for mdlal picting batweon ha impaler and e two
Indeparg. Thean pilots wara Sckded b Incressy the sifinass of the joinl bawean e Impeflar ardt indumers In srdar to addrass

rolor dynamic concemns,

Misslen iifa for the mam Impelier s greater Bian 1000 oyThea.

OVE 4.1.4.3.1 Impalhar #pin bost avaluabion s complata, snd can be found in FR 20720-41.
4.1.4.9.2 Burst apin {nst analysl Is comphie and can bs found n FA 2072042
4.1.2.1.3.3 Vibra¥on NASTRAN analysle complate, (ER 2673014

4.1.2.10 Unbalancs forced responae anahcsta ls complata s can ba found in FR 2073027,

4.1.2.3 Bi-glatva oporaton, anahylical vaificaton by the DT, PEIA, ste. I8 complsts and can be found In R 15847-

207230t & 02

1,ard FR




Subrystem:  HPOTP B5DO - 4750000-T00
Funcilonal Awwy:  Fump Saction BS00OT

Crhilcal Rem List
Prepared by KT, Spencer

Approved b ALL Pugh

CiL tamm: O

Page:

Isnoe Dabar

Aay. Oniw:

Dacormber 23, 1903

Decombar (8, 1995

g -4

“Thin part maals CEI recerramants.

Fn 2302 and 24-02 FAILURE CAUSE C. The impallor shiouds aanm sy the mtaling elsments of
Gomar seals Controdied surfeces near the impefier inlol, anc dlechsurps are dos

the pump's Tt balanca system. Clanoly
fgned tn oporoto cloas to, but not contact ihe comer asals.

Tha resulfing orillices vary tha pressuns on the outskte of e shrouds as  funetion of the axial poatiion of 1 mior, this

tfarcing tha ne threst on tha rotor.

Theen seaty arn relainad by 11 bolts sach Pha 127 & 128 fo the leit and riphi
e voe of two £ 25 ring anate mads ol MSD 1046 Tefon on aach alda.

Maston ¥a for the aaals |3 greatsr tham 1000 cycies.

The boits on the turbine gide [¥n 129

shroud easemidlas, Leskage Is preventad by

) are niiaria of (AMS 7488) MPISM materal to provids the highoo! opsmbonsl bol load

sinck coniac] wtih the impalkr could occur B the bot becked ol The bota uzed on the pump elde [t 127} aro mede of A-

28 (AMS 5731} which hos adsquats

loved to effect threal balancs,

Matarial uzed on the siatic teals for nub Igniton reststance Is Haynes 214, which ks FWASE 1130

Thia parl mest CE| raquiraments.

a7

mengin, andiin this configumton frkps tha bolt hoad. Prasdicled lsakags i befow the
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1L em: MDY - Dute: _Dacambar 0A,
nspaction and Test
Foanlhie Cavpes Higniicant Charactertintica inspeatian end Test Dmcumant Ref
Fallure Causn A Material Inlagrity Ma‘arial inkagrity be vertfad pe apsciscation requinments. PYiA-5F 1148
fin18 4 18 Ehotpaening. AME 2430
Indicarn
INSPECTION
Paw Materfal Sonk por QAD
Finishad Majeral FPI (holors balancs) per QAD. SP-FPM Meter
EC pew QAD EP-ECM Masier
FM par QAD SP-FPM Master
Epline: requinemants ars veriied por drawing requirsments.
Blade thicinass |s varifled par dmwing raquirmmans,
Askambly inlagrity Fuwt seating will ba wwifled par aasombly apechication. AEI 13
Vibratian Imtta vertfied par ansambiy hajares,
Claaniinesa of sompohents ahal ba varfed poar epacifcation. FWA-SP M
Faliura Cause B rMawrial Intogrity M ateriz! frtagrity (8 vanFad pas specification mquirem onis, PWA-SF 1148
niv
M ain fpallar
INSFECTION
Paw b alorial Sorie par GAD
Firfatiad Matarim Spline mauirementd ans yaritind par drawing raguiremets.
Etad & thicknaes i variled par drawing remuimmenis.
FPt par QAT SP-FPM Mastor
ECI par QAD EP-ECM Mmster
Asngambiy imagrity \bration fimite vertfiad par aresmiby batonca,
. Balance welghts ar niaked per print megquiremants, PYWA-5P 3B

32
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Fadhire Couse © Watorial nfogity
fin 23-02 or 24-02
Comnar seels

Huzd Traat
INSPECTION

Firdahsd Metarisl

Ansmmbly Intagrity

AH Cauen Ganorst Quaiity Rsquirments:

Watvara

Fart senting wil b vorifled par assomisty spaciicabion.
Cleaniiness of companants shai be verified per apactication.

Matertad intugrity i3 varited per spechication requiramonts.

Haal tras] 18 varifed per spoc catfon.

FP{ &t the asscmbly lmwal por QAD

Sazb wil bo boftad, irqued, and focked an cequired on the sorembly drawing.
Choanfdinoss of compenents stal be varifiad per speciication.
Gontaminetion comrol of irmart por spectication.

Part soatng Wil b varfied par ansambly specteaton,

Svppllar Quallly Azsurance requirsments ars Included In PW-CA-0071, and includs
such requirsmenis s firmt clecs layouls. This requires s documeniafion of
dimensians on el charmctoristizs reprasamad on tha delhvarad ardicls.

Inapection Methods Sheat for Lise In the napaction of puchased iris and
es3emiins contain the necorsary Informatian 1o Insdne that the requiransents of tha
DADw, enginasring drewinpa, and referenced documonde ores salsfiod. For ahop
fabricatod paris, tha shawis are audited by Inspeciion Methods,

Tha purchasa sndur for vandor suppfied parts must comply with PWA-SP 300,

"Conirol of Maberiste Procssass and Pamts’, which raauims the vaadee fo provics
material, process, and dmensions Infometion e the Qually Departmend

Ammmmmmummwm.mm opoacifisd
perdomance.

Shaf rotetion temue chock Is parformed altar engine oparation, or HPOTE
InstallsBon/reinstallation.

Thia saction wauk contein a description of any Britng fsefures of CIL hardwars
Nol sppiicablia at i ime

REIOA
PWA-SP 6

PWA-3P 1130

PWA-SE 1131

S5P-FPM Mastar

REl {13
PWA-SF a0
PWA-BP 381804

REI 013

PW-O4-B8076 PWA.EP 300

OR €13

OMRASD - v41850.050

DAR Humbars




