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Wmard Rel.: 5pa Listings Bolow
Opsruting Phass Fullure Mode, Description and Efact Crisicaiy ,
Oporaling Fhases Ealburs Slods; Lritlcality:
B Liors of Holium purge pressurs. 1A
Enllury Caueein); Hazard Ref:
A Un 154 Frachrs, y-pese or wear of the hollum bulfor sool dua bo vibwation, ruby, axcessives load, thermal defiacion, A) CTEAME [AT) 38111, 59813,
coiaminaion, or matara¥mig defact. P14, 3B1.5,3B0.21.1, 3239212
Enllwre Eifsct; B
Low Ha source prossurs reding saxssded inblalng sngins shatdonn,
Bysmm:
Engine shutdonn
Misslon/Yekiche:
Ki3ston ecrub. Loss of wehlcie dus o propeflant crossovar ey reault I nok datected.
Aedusdarey Scroens;
A: Paxs. Andundard hardwara kama ara copabls of chadanrt during nomal gmund b!.l'l'lampd
B: Pasa. Lose of a rodundant hardware Rem b deteckaite during Bight
C: Pass_ Lovea of rechuneteni b rodn Hoet £xould net rosult from a ingle crdible aven.
Opsreiing Phass: Enllors Maods: Sritiomlbbe:
m Loza of Hallum purg préddur. 1R
Eafure Caysaisl: Hmxnrd Ref;

A, #n 154 Fracturs, by-pass or wanr ¢f tha hellum boitar ansld dus o uibatdon, rob, excassba bead, thanmal defeciion,
contaminalon. or mablaknk) defect

Ewlluee Efiert:
Low Ha source pressure redine exceadad Intlating engine shutdosn.

Sysiemy

Engine shirdown

Misslon/uhichs

hHaston abort. Loss of wahide duw to propallant cressoser may rasull ¥ not detected.

Fedundancy Jcrvend;
A: Pass. Aedundan] hardwars kwme sre capable of dhackaut during nermal growund tumaround.
B: Pass. Lose of a redundent hardwans kam ks dabectalde during Mght

37

A) CTSIAMT (AT] 3B1.1.1, 2E1.3,
3B1.4,3B1.5.300.2.1.t, 388212
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C: Poas. Loea of redundant hardwars tteme could it result from a single credible event.




Critical bem Liat . . 10
Subsystem: HPOTP BSOX - 47EGOUO-TO0 Preparsdby:  M.T, Spencor e
laswn Date: Decermber 21 1983
Functionsl k1sy-  imapropaiant Seal BSDA02 Appioved by  RL. Pugh Rev.
CIL hem: 0302 Date:_ Decontber 08, 1995
Fan Samatic. I:Iinlgn Conaldemiines Docrmant sl

1n 154
Hullim buftar gaal

cup- g

tnE1
Corvenar

FAILLIRE CAUSE A. This xeal sssaribly opanstisin & ko préovicrs anirormend, and ls made up of parts which reduce
hinllum Aoy with & aat of spring loaded carbon elements In coses prodmity o i roteting one plece sesal mnd.

Performance of the system is snhanced by ues of & convaner (i 81) In combinatiim with ga-swid vanes which vaporizes LO¥
1 G0N, The maturial of tha vaporizer it PWA-SP 1148 {inte 718}, end wis salnctad for s enyogenio skangth and
demon=traled axpaiance Ina LOX smwienment.

High pressurs Fallum fows Inbo 8 cendiy batwian CArton drgs and sakor betwesen the Garbon bans keeping tha fwo Rufds
soparstad. Hellum bufiar preasura |2 alsn providod undar the seal land ke praclude mixhyg of the Hydrogsn and Dxpgen al the
ghakt Q.0

Thia clasipn faaksrss & posifiva taper ol e carbon ssmant 10 Insure iha] undar the wors tolanees condifion, convergend fow
pronddan e necessary it which kespe tha eeal from running on te shall. Carbon contacy faces on the Gover and Howsing
ricdplates urs chroms plated o minimiza wear srf ficion . The suriscs finksh of the kouging ond oake ore conbrelod to
minimire lpak andwear, Gide piatea daflect during cparalion, 5o o Assune proper contas babwsen the dde pistes and saal,
the cavinon has boan cut heck axially lwaving a peiedng noss. Tha covar ks Sght 11 bo tha slasva tn provide tha primary
gealing systam to precrar feifum Mk b the dmby cavitks. Teflon seals Instalied nio glandes on the Houalng ad Covar
provide the back-up to the tight it %0 pravent eakage between the ssal and IPE Sisave,

A Tow haflum supply preasurs Imk ls incliundnd in the montioning systam.

The carbon matadal i PEN (PAYA-SP Hqﬂmﬂmumh}hmmmtwddu. Theaw carbort dings It Into AMS
5732 [AZ6 53] retainars. Thass are hald tght aganed he AMS 5732 Housing ard Sover by Hw AME 5541 {inconel X-750)
wavas warher. Both the Cowar and Houslng carbion coninct sufecas are plated with AME 2408 Chroms. The Carban Seal
Land s made of FWA-SP 1146 [nconed 718).

ABanicr Ha for Bha paal i graater han 1000 cyclas.

Tha Gesl Agzomily by mdained In the IPR Siseve by the IPS relontion nul. Measursmands sre iakan 1 confimn soating of the
Carbort Saal Land which ls rabsdnad on the ahal by the Audel Steching Nut.

Carben Saal Housing anop Inleprity b vertiod by & Heflum lasknga rabe tast,

Thia parl mosta CEl requiraments,

DVS 4.1.3.2.2 |PE svalsalion best on  simuiston has bogn complatad, s can ba fouond in FR-20004-1, FR-20728-03, ond
FR-20726-2. )

DWS 4.1.2.14 1PS enadyals T dederminafvaridly wonsl case taakane ralal, ind can be found in FR-19847-1, FR-20728-2,
FA20°20-0% and FA-20725-4. Seal txotie documanted n FR-20728-2.

DS loating for llem 1.4.2 am als> applicabla (o this ham.

FAILURE CAUSE a. 5inca the padomance of the ©2 side Intsmpropediant Intyinth seal |8 deparicdant on having n gassoys
madium, the luncifon of the vagenzar b B eoirvan LOX to QDX ot spprodmalely tha asms prassura thﬂvaw"nwwhmm
an od equate prosscre doop 2croas the downesiream K.E. soal

This #» accomplisheid by heexa of & moialing vaporzer which In combinason with the de-swhl wanas provides the dealred
-
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Subwysinma; HPOTF BSO0 - 4760000-700 Prpaned by:_ M.T. Sponcwe Inaue Date:  Docermber 23, 1993
Functional Asay: _ Imampropelant Seel 50003 Approvedby:_ AL Pugh Fev, Daby:  Uacamber 03, 1095
CiLhem: DAz _ '

aiftsct, Material s Incons! 718 [PWA-EP 11mmmuﬁmhhwﬂuMm¢Mwﬂmhl

LO¥ smvitonmait, .

Mission i for the vaporizer ia greatar than 1000 cyckos.

Thia padl moe CH requiniments.

DVE 4.1.2.9 Struchiral dasign snalysia hae baen complated and can be fownd n FR-20730-11

DVE 4.4.3.22 1PS evpluation test on & skruletion has baen complated, wnd can be ksund in FR-20004-1, Fi-20re8-2, ard
FR-20724-D3,
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Crileal Mam List

Subaystom: HPOTP BS00 - 4750000700 Propared by: M., Spancer - EMH .
Functionul Amry:  [ndwpropsflant Senl BY000 Approved by:  RIL. Pugh ; - Elll T
CiLten; 02 :
neprction knd Tast
Pasalble Cinmsad gl cant Charactirtstion Tnepecton snd Tost Decumsnt A
Fellure Cause A Matorla) Wntegtty hiaterinl Intagrity l= varliad par spactication requiremants. 1. PWA-SF 1149
#nisa PYWA 82-72 BOCOX
1. Carlxmn slamanis High preessare LUK Lompatahviity is vortfod por pecifoaton FWA-EP 391804
2. Heuslng and Cover 3. Contamination control Is varfled par apscMcetiom
Seal Land 2 AME 512
A FWA-SP 1146 .
INSPECTION The seal | D dlametar la veriiied per drawing naquiremants.
That asisd] 220 Sumfacs Mnlzh ia vortiiod per drawing rquiremania,
Assambly Intagrity Claordingis of componsris i yerFad por epeciicaiion. PWA-ZP a0
Supperting hardwans Matenal indegrty Matadal imegrity s vaifed par speciicadion requiroments. PWiA-5F 1148
L v
n @1 r
Cornarter
INSPECTION
Aaw Matoral Sorto par QD
Finlshad Lisisrial ECI pat QAD SP-ECM Master
Thed.D. ol tha saa Is vauiliad per drawing nscprirementy.
FP| par QAD SP-FPMW Mamtar
Annambly intagrity Farl soniing & variod por acsembly drowing. AE! (12
Cleaninmy of companins w1 ba varfiad par spaciicaton, FWA-SP BD
Supperting handware Materal intgrity Matarial imlegnity i verified per spacificaton requiremants. AME 5732
T0ca EDMA PWA-SP §7-5
i 081
Housing
Heat frant Haal treet o vaitflad par spacificallion, & drrwing raquirementa. PWA-EP 1
Piating kmegrity Piating inteqity & vartiind par speciestion requirsments, AME 2408

TS




Submystem: HPDTP BEOQ - 2750000-700

Functional Assy: Imapropeliant Saal BE0OGI

Critlcs! Ram List
Prepered b= W.T. Sponcer

Papw:

Approved B ALL Puph

CIL tam: 032

)

fames Date: Docambar 23, 1003

Awy. Date: Cocambar 1A, 1895

Supporting hamtwan
FME2n
tn153

Supparing hamwara

In 185
Fanve

INSPECTION
Py W nfivrid

Finishad Mztardal

Angambdy Imagrty

Watertsl ninprity

Hoel Trant
Fluting triagdly
MSPECTION
Rew Matorkal
Finizhad Marial
Asnombly knjegrity
Material Integrity

IN3PECTION
Paxw Matorfad

Frishad Maderisl

Assambiy Intagrity

Benle par QAD

FF1 per QAD

Suriace finish of the housing inner faca I vertiled per drwing recgdremants.

Ciwaniness of componame wh! ba verifad par spacificaton.

Lank chozk of the housing I varfied par dmwing requiremants.
Assambiy ermparsture fmita for tha Tefion seals Lt varffiad per drawing requkoments.

Matarisl ribagrity 4 vanifled per specificaton rairrements.

Huant sl |8 verifled per apoctfication, and drawing nequlranen .

Plating inegrity Ia verfind per specification.

Sonic par GAD
FF par DAD
Claarifneay of components witl be veiTed par apedfication,

g:gﬂ ntagrly b varfiod per specificwtion requiraments.

Bonicpar DAD

FFI per QAD
EC1 par GAD
Steava O.D. damatar s vaifiad par drivwing requiremants.

Clearfinads of ecomponants wil ko virifind pey specificaion.

— TR

8P-FFM Magtar

FWA.SP BG
REI D13

AMEG 3730

FWa-5P 11

ARG 2406

SP-FPM Magter
PWA-EP A0

FYWA-SF 1145
PWA-5F B7-8

SP-FPM Masler
SP-ECM Maxiar

PWA-EP 30




Subsystsm:  HPOTP B500 - 4750000-700
Funcifonnl Assy:  Intarpropelleni Seal BSOS

Critical Nam List
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"""""::f :zf::"' lasts Date: Docomber23, 1003
Approved by: Hmﬂn'hc_bqﬂnmhurﬂ&. 1856

CiLNem: 0GO2
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Al Caina Qenoral Chunlfty Raquiremonia:

Accophancs

Walvurs

Supplior Qualky Asaurance mquirsments are ncludad In PW-(A-5076, ard Inchuda
wuch reguirsments a8 sl place lsyoun. This mquirss e documenielion of
dimensions on all charactacetics morssanied on the defdvered article.

Irapection Methods Sheets kor uae in e nspeciion of purchased pana and
aasambdns contaln the necessany fnformation ko nuura thal the regulsimama of e
QIADs, engiraaring drawings, and rlerancad documents o saticied, For shop
fabwtcated rarly, the phets are suditnd by Inapaction Jethods,

The purchama onders fof vonder kippiiad pars must comply with PWA-SP 300,

"Camirol of Materfals Procasass and Fars’, which requirs tha vendar bo provide
malnret, procass, and dmensiona infornation o the Carality Dopariment.

Accaptance kot wil b sondurted s requirad by contmel, fo demonsiate specilled
porformanca.

Thia sacion woikd oontaln & dascripton of any fmfting teahres ol CIL hardwamn
Mot applicabin st this frme

77

PWA-BP 300

OR 5E-13

DAR Mumbare
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