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Subayxisme  HPOTP BSOO - TR 700 _ Praparsd by: M.T. Spancer . .
Funcitunel Aszy:  Pump Seciion BE0CDT Approved by: AL Pugh ':": ::: u":“""' ::“
CIL kem: 0103 ) . 5
CIL Hem Codee 010D Anclysl:  M.T. Spancer
FLEEA ttam Codee 0103 Aprrowed by: R, Pugh
Funetion: D[Hrect Main Fump Flow Ry, Mo
ByniamSubsystem: HPDTPESIII - A750000- 100 Aew. Oats:  Oacembar 08, 1595
Efactivity:
Hazard Ral.  S¢u Lixtings Batow
Opetating Phaxs Folurs Mods, Dapcription and Effect Criticaiey .
Operatino Phase: Eallury Mode: Lriticality:
) Pressure drop, or fow dstorbon, iR
Eallece Cayunw(al; Haxard Pat:
A Mn 22 ASO Frackure of disterfon of tha main pumgp heg wnd inlagral vanes, dee 1o vibralione, comaminaon, or AJCISM (AT) 182.1.2.31,
mesta Al ¥miy defacts. 162.1.3233
B. Un 22 Fractura or dstortion of the discharge volute hag due ta vibratione, contarrination, or mater¥wald detects. 8) C18M (AT) 182,134,
Eathre Eifwot: |
Ermngy loss reducel pump dachama preaaurs pnd flow, reaulting In reduced anging thrucl. Thia i sonaed by the controllor
whichincroasos oxddizer prabumer flow. Excass lurbine dischargn termp will cauas sedine shutdown.
Byntomn;
Enpine shulthrem
WinslonYahice:
Mingion serub.
Lot of vehicle dua o HEOTP urbing fallure mey rel H not detecied.
Audwncancy Screem:
A: Pass. Redundan hardware hamm ara capabis of checkout durng nonmal ground jumarsund,
B: Fayy, Loas of B mdundant hardwars iam W detectabta dovng Mght
C: Pasg, Logd of radundant hardwars Roma eauld not resull from a tingle cradibly wank
Opatating Phass: Eallurs Mode; Critloaittr
m Prasaurn drop, of Fom diatarficn. 1A
Enllure Coussisk Hazeyd Aoli
A. ¥n 22 ASO Fraciure or distorion of tha main pump heg and intsgral vanes, dus ko vibration. contaminaion, or Al C15M (AT) 182.1.2.31,
matar elfwHimig dolects, 1B2,1.333

B. Mn22 Frctrg or disterion of the discharge vofute hag dus to vibations, conmination, or materia Yweld delocis.

Fallure Effect:

Enargy foxa ecices pump dischams presours and fiow, resul
whichincreasss oxidizer prebumar fow. Excees hating

Srowm;
Engine shutdown

3-1a

B) C13M (AT} 1B2.1.3.3.1

ling In rechecnd engine thnet, Thia 3 ssnsed by the commoller
discharge bamp will cawmn roding stwidown,
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Critical Nem List Page: 16
Bubaywheem: HPOTP B500 - 47E0000-T00 Prepated t:  M.T, Sponcer ;
Funttfonal Axsy: Pump Section BEODRY Appromd by: AL Pugh ":: E‘“:__""’“':"’- 1633
GiL tom: 0109 - Dntn: _Docemiar 08, 1905

MinsionVohicy;
Miszion abart. '
Lo of velilche dua lo HOPTP burbing falfuns revy mault H not detectnd.
Endundaacy Screens:

A: Proas. Pedundant handwars Reme are capable of chackmr during rarmal grodrd tumanound,
H: Poas. Losa af & redundant hardwars fom by detsctabls during Aight

C: Paza. Lods of pedundand harchware Hems cowd nol meut from a singls credibie svant,
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Critical lteam Lint Pape: 7
Subeystem: HPOTP BSOD - 4T50000-1100 Prepared by:  M.T. Spancar Isnue Datw:  Doc 23,1989
Functicnal Aswy: Pomp Secion BS0C01 Appravad by: AL Pugh Rew, Datn: Dae 08 \G5
CIL Rt 0104 * * !
Part Nama/Np. Desfgn Conslderslions Doeumant Raf
n &2-28 FARLAE CAUSE A. The maln heag Is trovde up of m woldad asgambly which inelrdes tha leit, canier, and right side ports
Main puemp hag madn of casl PWA-SP 1490 (Microcast Inconel 718} which waa chosen lor [ta high strengih, end expedenca n a LOX

enavironmant.

This meterial haa 8 proven history In & LOX envionirmnt, LOX testing of this material appeses in Appondlx 52 of the FAWY
MCL Manwel. Thia waltied on furbing $ide housing Ia weought Supsr A268, snd wae choen for it's high wirength and
reesstanca to hydogen erbtileman.

The fowr meadn pump wakds ara all Jify ingpaciable, B2 well 83 Ay DOMe Suppor] wakda, .

Materials Conindd Plan FR-13673-5 describma ha FR Weld Davstopmant Prgram shich #éf domonsirats the procass tn
araurs tha tuccasshul labricalion/assmivly of tin houaing,

The Inlet alda of the pump ecsa LOX, and the turtsne afdes HZ,

Tha hausing provides the LOX ficapath geometry kor i Inhsd wiing o smemstrical vohukes to mpply LOX o he indbcars
and main iImpallar, and dlacharge volute.

Tha loft and right Inducsr tp Pow paths are made up of caslings, and ratalnid by threaded lstenars. Tha housing alse .
provicas tha backbone for the pumg io tengred induced ioeds 53 1he hot e manifo’d. 11 sl provides suppor] for the vanoug
eoale, reflar hrg, pasaagas fof the Intsproneliant seals, dnd mainiaina the required «laararcs for the nducens, main [mpaller,

arvd thrust baknrce SySham thil support of the inner heg. axsambly.

The prat:amer hiag and the ansl supparn acg botted I thia houaing, as wal s tha turbie dischargs duct.

This pan does ncl mesl GEI LCF 1ife, but o mast Fntchurs Machanics s, a5 na lite or iIngpection fmiia hava basn
brpoed (CAR 012D). DAR Muo. D189

Thi= part l= Tuslon waldad per PWA 18,
DVS srabysle o 4.1.2.9 for siruchel analysia has baen complaled, and can by foomd I FR-20729-08, 01, and FR-20730-
0.

DVE fsating for prassure and vibrstion [k documamod in FR-20729-50, and 20720-75.
DVE 4.1.4.1.1.3 wold sampla tas1 i cortfy e wiliding technigues has boan corploted, and sainbiishes tha ESA procass.

OYS 4.1.3.2.1.1 Weter Bow visualration and prassumn MeAELrsman] ings hos besn compated, and san ba found bn FR-
1B47-3, B 4,

Mn22-24 FAILURE CALISE B. The voluls conslsts of m yeneless difuear with & longus veluta diachangs, and & singls collector Io
Discharga wolala rminkméze racirculation, mbng losses, Bt radisl ste load Impesed on rotor. The collacior Ie an infegrel mambar of o
tmpellar hausing. An with e main purp housing, he volule b mede of ciot FWA-SP 1490 (lcroceat inconal 7158) siich
was cheean far Ka high strangth, snd expanoncg in & LOX an ronmont.
Thia saterial bas & proven history In & LOX emvironment, LOX testing of this mamiel appeosrs in Appendix 52 of te PEYY
RACL Marmsl Tha wakded easamtdy s haly inspectablo.
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Subdysterr:  HPOTP BSOD - 4750000-700 Freparsd try:  M.Y. Spancar -

Functionsl Asey:  Pump Section BSOOCH Approved by: AL, Pugh levue Dnbe: _ Docarber 23, (693
CIL tam: 103 - Rov. Dt Dacember 00, 1995

Qe -4

Becaan the dacharge housing was optmized for Sow s¥iciency, parle of B voluts wre a¥ptical External ribs a1 Integraily
caston the voiute In thosa areas 1 reduce banding stredsss In the voiute,

This part contafne fuslon wetding H=WA, 15).
Bt wnatysls Iy documanied in FR-20T29-02,

Thia prrt dora not maet GE mmmm.mmmmmmumwmmmlmhm
bwen imposed {DAR O189). DAR NO. o189
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Subwystem: HPOTP BE00 - 473000010

Functional Asmy:  Fump Ssection 850001

Critdeal am Lisd
Fyeparsd by: M.T. Sponcer
Approved by- AL Fugh

Page:
iy Dwbe:  Decombar 22, 1084

Rav. Date:  Docember 0, 1995

Citem: 0103
Inapection and Texd
Pasalbls Cauvres Significani Cheractertistics inspacthon and Text Docamant Ref
Falune Causte A amd B Matarial bdeprity Matarfal integrity ls vorflod por apecdfication rsquiremsnty Jor 222802, 03, and O4. PWA-SP 14901
in 022 Mintewial Intogrity la vedfied par spediicalion requiremets for 22-28-04. PWA-BP 1052
Maln Pump and Valiie Hag Combumination oorrol s verifled por spactication lor Hams 20-08-12, 13,15, 422 & PWA-EP 351804
222811,
EDMA 22-29-00 PWA-SP 975
Haxs! Trent Himal boat l veriiind par spacifieaion ssquiremenie for 22-28-02, 03, and 04, FWA-SP 11-31, PINA-SF 1490
Husi trant b verlfiod par apociTeaton nequl et for 22, PWA-5P 11-17, PRA-SP 1490
Han| trant by vertfiad par apecfiorton and drewing requiremeanda for 22 PWA-3P 11 & draning not.
Wold Integrity Wald irdagrity In vortl ed per apocification and dnrwing requirorments. PWA-SP 16-22, PIWA-SP 18-
2233, FWASP 18-33
- Walp repalr s viriled par sapaciizalion, 72-28-02, 04, 4 04 PWA-SF 35158
A INSPECTION .
«
Fuww Materind Bordd - houting Hem 22-28-09 por QAD
X-Fay - housfng Rom nos, 22-28-02, 00, and 04 par QAD SP-XA Master
Firdshind Shatoral X-ray - Ksm 22 par QAD FP-XP Mustsr
ECI - Hew 22-20-02. (53, 04 par OIAD SP-ECM Master
E{A - Ham 22-20-08 per QAL FP-ECM Mastar
40 wal thickewss of eoolsn| pasaage bs verfied per dmwing requinsmant.
FPI - Caot materis Bam ros. 22-28-02, 03, and 4 par DAD SP-FPM Masiar
FPI - Wraught rmterisl lem no. 22-20-00 par GAD SP-FPM Mastor
FPI - tnmachined welds hem ne. 22 par QAD 5*-FP Mactor
FP| - Machines? woids Bem na. 22 par QAD 5P -FFA Master
Assartly ntegriy g:m: of componenis wil ba aasured by compliiance to Contaminetion Contml FiYA-ZF o
on.
AEIH3
Imartace sced surtacs finlsh b yorfled pet i Insialiahon drawing aa spaciiad i the
eSsamidy spactication.
HiF HYF |» varifisd per specifcation for Hema 22-20-02, 03, and O4_ PWA-SP 4, PWA-SF 1490
Al Coize In-Procass Teating Proof pre=aura tesd ta reflect the proof lacior arml conditans spacified In tha AE1 005

raference Socumera.
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Subsysters:  HPOTP BSDG - 4750000-700
Funciional Asay:  Pump Sacion BS0001

Critiesd e List

Proparecby:  M.T. Spencer Pags
Approved by AL, Pugh )
CIL mww: 0103 Rav. Dule;

les i Dt

ao

Decomber 23, 1903

Desnmber X3, 1905

Ganoral Cuality RegUirémarnia:
Mnaintarsnes
Clemnlinoan
Al Can=a Walvara
i/n 022
Mak purrp hayg
m
1
.
[ ]
P

Suppliar Cusltty Assurence requiremants are Included In PW-0A-6078, and Inchade
mich radqufrements as it piece lryouts.  Thin requires s docymentation
of dimeneions on el chamcteriafics represemad on he deliverasd arficla.

Inepecton Mathods Shaota for ugs I the Mepection of prrchagod payts wnd
nxsamblioa contaln e necasaary infermabion te nsure hal he requiramants of tha
QADa, angineerng drwinge, and miaranced documents urs asisfied. For shop
fahrcalod parta, tha thasls are audhed by lnapeclion Mathods.

The purchass andara for vandur euppiod parta must comply with PAYA-GP 200,

‘Control of Materialx Procosses and Pars’, which requiras the vandor to provida
matarlal, pmcass, and dimerslonal nformation to e Gunlity Deparmant.

On & vontingency bask periorm post Tight borascons irspaction of the pump Inist for
contmmination.

Claaninesy of componenis wit ba ssauned by complisnes bo Conlarminafion Comrol
Speciication.

Thin part does el masl CEI LCF Ife raquiraments, bul doss mest Frachure
Mechanlcs IRs, 53 no Imits have been Imposed (DAR 0188).

PWA-EP 200

V41H1D, 120

PYWA-SF B0

DAR NO. 18D




