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Critical temn List Page: -
Subsyatem: HPOTP B200 - 4750000-700 Praparsd by:  M.T. Spancer
Punchloval Assy:  Imerpropeien Seal B3000T Approved by: L Pugh ':": n“m"' E"’“"“" 23, :::
COL e~ 0304 ' dcomber 08,
CIL Iten Code:  £304 Anafysk  M.T. Spinoer
FMEA Ram Code: G304 Appovedby: AL Pugh
Function: FAstain Assembly RAav, No.:
SystemSohepstem: HPOTS BSOY - 4750000-7(K Rov, Data:  Decembar 08, 1095
Effocthdty: _
Hoazad Rof:  See Lisiings Bl
QOparating Phaa Falurs Mads, Dwicription swd Effect Criticality .
] Losts of aataf neterdion, 1R
Fillors Causaiah Hazxard Bef:
A tin 22-2810 Fractuns of housing dim jo vibrfon, tharmal growth, sxcessive mechaniest oads, or maledalmig detact. AC13M [AT) 2BR.2.2,
B. s D72 Looa of fow guide nut pralaa tus fo vibraion, thermmel growth, exceasive machanicef loads, or maledaimig etect, o /MG {AT) 3G1.1, 303, 3CK,
C. fin (2 Liaaof mi prakerd dua to vibralion, e mmal growdh, smaseslve mactanical ioarts, of materalimig dafact. B) CISAMNC {AT) 01,1, 303,
Aacs
CY CASAMNIC (AT) 3G1.1, 3C3,
acs
Enllurs Effect:
Lo Ha source pressurs rodiing sxcevded Inkisling snginag alrtdown.
Syatem:
Engina shurtdown
Misnloa/Vahlcis:
Mizkn scrub_ Losa of vehlcha dua ta propatiant croasovar may resott B not dotochod.
Butindancy Boresne:
Al Peeear. Reshurafant huwriwaire Nesri are capabis of chackoul during nornal ground turrsraund,
B: Pags. Lo ol & sadurvtant handwars (tsm bs dalectabio dosig Mght
C: Fasa. Loss of reafondant fristwore Hem could not mesu from e singts crodipis svent.
Qperating Phase: Fallure Mod: Criitcallfy;
m Loss of axlal ralantan, 1R
Enilurs Caussn Hazerd But:
A Fn22-28-10 Fraclure of housing dug fo yibration, frammal growth, excansive mechanical loade, ormalaralimy dafect. A} C1SMIAT) 3Ba 2 2
B, 072 Loas of flow gulda nut prelcad dus o whration, thermet growth, sxcesstya mechanical loeds, of matertatimiy delect, %?Jm [AT)3C1.1,3C3, 206,
C. tn 082 Loas of mi pretoed die o vibrstion, themmal growth, excessvs mechanical las, of matsdalmiy dufact. B CTEAMIC (TS 3019, 303,
acs
C] C15/AMT [AT) 3G1.1, 303,
acs
Falkiry Efwat:
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Sutwysten: HPOTP BS0 - 4750000~ Prapn ¥ panCer tastre 00
Functionsl Assy: Interpopeliant Seal BS00A Approvedby: R Pugh Dete: _ Decomber
- Aoy, Dwie:  Decombes 08, 1895
CIL Mem: 0304

Low Ho eourcs prossurs recking sxcoodod Infisting sngina shukiomn.

- H

Enpinn shustfown

MianlopNehicts;

kAsghan abert. Loas of vehicds dud bo propalant crossover may resuft § not datecied,

Beduindmay Soreanm

A: Pass. Fedundant hardunrs vt am capable of checikout durkig homal groumd tumaround.

B: Puta. Losa of & vadundant hardumra Bom b datectablo durfng fiight
€: Pt Lerkd of e unciant hukrdward Rerme could not reault eont & singts aredible avent
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Critical tern Liat Page: n
Subsystem: _HPOTP B30 - 4750000-700 Propared by W.T, Spencer . R
Funciinnal Assy: Interpropefiend 3sal 850003 Approved byr AL, Pugh Huv, Date: B3, 1608
CIL Bwm: O34 ' Docsmbr
Purt NamaMo, Drealgn Considatwiions Doturnant Red
tn 22-28-10 FAILURE GAUSE A. Provides suppo for the static components of the seel aasamidty, and the turbine ant beerings.
Houging

n 22-05, and 22-24
LOX K.E. Gaal

Pagsages machined inio the forged howsiyg Atow Fow i the Ciddizar and Hydrogan dralis, Sow from Hha Hellen supply and

RAdier Bearrig and Bumpar Bal Bearing coclant supgly. In most locations the primery ssaling system Is tha tght M betwaan

the sleava and housing, with tha Toflon esals Ax & beack-wp, soch 38 s spring sesizicd Tellon sonl locoted [n n asn! giand

bnbwman tha borescops hole end hydrmgen ssed draln praventing leakags Tow througt ihe Borgscope hole and Ino the

primary deain.  Anelher spring asaizted Teflon saal (Fn 215) bealod in s 1eal giand In the IPS Hausing on the pumg snd side

of tha Quddizer sorves as theprmary seel o prevan keakags dieoly Inio thal dmin, .

To mafntain the tight Slerva-1o-Housing fta, cooling slots, B redaslgnad Hastshield, and a gt i batwosn tha flow guide fin
382, ard tha sl tn 811 have baan inzompomied wongg with the Teflon ool bobwaen tha slssve ard housing.

The IP2 Asal pacinga e anserribled into tha slesva prior fo inetafiation of the steeve Inta the Main Housirg Assembdy.
Bearing deadband dameters ara machined with e efsays instaliad ko siminato the asssmbly lond's offoct on e dandbands.

On the LOX side of s IPS packags, & ICE. seal packags Is ufizod tehwsnn the convarier arrd tha hollum buflor 2eal. Thia
#ial zal mada up of Une 22-05 end -24 oonalsts of fve knife odges and Mve lends.  Anaiyals han shown Tl conBrasd sale
wﬂmmhmmmummmmﬁmmum!nﬂmmK.E_dlumhrhnLﬂxK.E.ndnt.ﬂm '
mocondary hydrogen seal satm, or e primary ydrogen seal nats.

The knifa adge scal conligunstion on tha Iydrogen eide of the P2 packago lolows Bin suma dosipgn phifcsopny ety LD
wida diflaring ooty [ thel the saal ksis arn made ep of & primery ars n sacandary sea) sat. The primary saal s the pot
pdjanstnt bo e TEDB, and the secorday seal b localed acjacen fo ha heliem bufer sea.

Muterial snlacicn chiade ara th some as the LOX seal,

Waterial is PWaA-SP 11458 {inco T18) o reduce the Bght assambly M, and Ha demonsireted separtoncs n & LOX ervimnmend,

Passagan in the housing (nlariace wig the boited plumbing which prevides e helhrm buffer and purge fiow a2 woll # the
conrk: lor vaniag the oxypen and bydrogan which leaks thru the sanls eatuly ovarboard.

Thans parts maet CE| roquiremoni.

OV 4.1.3.0.2 IPS ewaluaFon beet on & elmuletion has bisan complakd, and cen be found In FR-20804-1, FR-20728-03, and
FA-207T28-2

FAILURE CAUSE n. Thoee pas! nesambliies radura flow with K.E. asef mambars in close cleamnce o #1e sintk: larxta, and
provide Increased confidence by virlus of thek ‘gracelul’ felium signature (ime relalad waar iafem mda) B8 eexmpared o
carbon apals finstaninnoc ty lractuns fellire mode]. .

Tha design eorfiguration conalpta of fva knife edyes and fva lands. Land surfncas em Inamupted with steps 1o help obatroct
caryover wthin the seal. Seal fallura s jo the foes of any #ingia K_E In praciuded by the uss of raduncant siagas. A wedga
sheped teoth daxlgn msisl rub Inchuced cracking whife the siver plating of the land prnvides & more unfomn surtace ¥ mbbed.
Hiver ptated Nicks| 201 was salectad For Hu sl tand bacauss of s LOX compatibiity ard high tharmal conducthity which
pulls hoot away from a niy thoy Inhibiing sl sustalined combuston.

The rotafing mambers s relainad axfafly by tha rotor kiack, and fia stationary members by Tha cariddge apennar nuot fin
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b 22-08, 07, and 22-
25, -26, and -27
H2 K.E. seal =ois

062, and cupwesher (in 071} which 12 Grimped per PIVA-SF 020, and entirotmied wilh & b Fmng,

To prevent leakagas from e pump sids of he slzevs housing [Un 22-28-10} to the LOX dinln corviy iy the main purmp
Pausirig, 4 Taflon taid (¥ 215) has bean Incompottied &4 e primary sasl

Dus i the sxirsmely kege propofiant crasa-over imarging in both the cuddtzar and hydrogen draina, & syt Rediing hae baen
tndupmdq;:'mm Sual (I5E ] premsure, since the hefium bufler flowrate and sarbon butior saal cheanwicn irs
» mesl

The aeal fand comlst of & support of PYA-SP B731 {AZPS], brazed ueing PWA-SP 19 (A0-M) o & PYA 00001 {Mickel 2H)
fend which (s thon pliatod with AMS 2410 sitver,

PWA-SP 5731 {A-208) woe i for tha land supposts primadly for ts high costcland of thermal expeamsion. This ellowa e
Aol Searancas to ba bl lopzer o sssambly. The seal gup will decrasss aftar chilfl down. This ssxas mesombly and
racksces e sk of damags o the scdls. Land final dfamelers are mechined na part of tha overall IPE Sosve ardd Housing
Azaemity in orded i meintalin By sasembly che BmnCe 10l Braroe.

PWA-SF 1148 (Inconed 718) was usad for e roteiing parls for le high sirsngth end demonstrated succoss in s LOX
anytronment.

Tha imifa adpe saal conffguration on T ydrogen skie of fhe [P3 package foflws T sams design phitosephy e tha LOX
Alde Efaring only in thad tha 1aal st which consfate of Bne 2208 A D7, and 22-25, -28, and -27 o marky up of & prmany

ard a ascondary wesl wit. The primary ssal ks the el sdesn! o e TERA, and tha sscordany kal s locatad stiacent to the
halium buMer nmal,

iealon Ha for the seal |8 greater than 1000 cyches,
This pari maats CEI requiremants.

Masrurarvmnis are baken o confinm seating of tha teals which ans relhed fry the Axial Stacking Nut. This nut bs locked by a
kay washer par PWA-SP 318,

OVS 4.1.2.2.2 PS5 svalustion et on & almulston has baen complatad, ard can be found In FR-20804-1, and FR-20728-8.
The tasl tfakamined clearancs and fow s, demonsteied positv peopstient asparaion and Samonarzied St tha
Intorprapaiiant moal syrtem ol mas) two fmes ha HPDTP aervce Bfa.

FAILURE CAUSE &. Thess sanl nesomthen reduce Sow with KE. poul membens in chosa clearancs by tha siatic fends, and
provide incrsasad oorridence by virkie of Ml ‘gracei’ lalum signaura m comparod © carbon seals,

T nalatiing Minbars tee ratainad axiafty by e rotor steck, and ihe statonary members by the carsdgs eparmer nut and
tokrwnshor, Tha acoombly conabsts of g IC.E.9 on the secendary seal, sight K.E.n an the primary sea, and
primary el fand surkces wm Inormupiad with stepa o help chadrct carmyovar within tho seal. Sead fallure dus o e loss of
any 2ingle K.E. ia preciuded by the use of radundant stages. A wedge shaped tooth deaign resiat rub inducod cracking while
thws milver plating of the kand providas u mrare unliorm surdecs I ritbed. Siver plated Nicksl 201 wnz setecied or the saal land
for K's high hemmal conducihity which puis heet away Wom & na e inhibiing as¥ suatained combastion.

The soal fends consial of & Suppon of FWA-5P 5731 (A24B), bmred using PWA-SP 10 (Aw-M) to 5 PWA 2000- (MNicke? 201)
bwnd which b then plated with AMS 2410 sl
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Fumoticnal Asty: itarpropsiiam Enal BSO002 i Approved by: _ RL Fugh Inmue Dats:
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tnora
Flew Garide Hut

Lin G2
MNut

and Primary HR snal lancts pre retained In tha IPS Qleave by the IPS Aetontion Nut. Tive nui i locked uaing &
cupinck wmghar nor PWA-SP 320 ard anti-roiated with & ks fitng.

#ll o tho land Final amaters are machined ma part of the ovemil IPS Skesva and Houslng sueambly In arder fo mainfaln tght
aspambly Claamnce iolsmnces,

K.E. maleral i PWA-SP 1145 and was selsched for ife axpardencs m s indmgsn anvironment.
Miesian Ha for the ssal [E graakes than 1000 tyciex,
Thona parts meat CEl requirements.

FAH_LIRE CALISE B. Tha IPS 2laswe hauaing (i 22-20-104 by rotatned In tha puvng hausing with B it which ibio sanres st
part of the Inket Rowpaith wal directing flow Yo the furbine sk inducar. In sxddifon, deswd yanas ana incomonsted on the back
aide of the mut tn dmpmve the periosmance of the B 081 senvirter. The matscial for #his rif wid sslectord baged on Ha
axpadsnce in a crpogenic emdronmaent.

Accup washer 15 uned In this lncelicn dae t the concem that tha oxwértar covid excite a tah, ard cauns | to ba misasad into
tha Rowstrsam (bn O74). Davalopmant featng camondtrabisd m condion where the pratoad wan relmcosd durdog chilldowm
alowing e nut (o rlaks in e $ehtanind drackon. The redesigned nut incorpombsd 8 ono way Enckive featymes, Increased
preforst, and nivised tocking tib maturial from 347 stalnigas b neonaf 625, which doubles tha strength end sndurancs ImiL

Lecking bs par PAVA-SP 320, Material of tha mid Is PAWA-SP 1148 dinco 714) whikh wus nefaciad for ks proven sxperknca n
a LOX snvironment.

FRILURE CALISE C. The sz perions of Tl 1PS witch Includs i H2 sonf Innds, s hellum bufler seal housing and cavar,
and tha LOX sonf land are all miaknod axdally by e Un D62 md which s lockad wilh fha washer Bn 071, Thesa mahars] weme
aetactad for thelr proven @pafenca in a LOX afvinmman). Matodsl of b nuot ls PWA-SP 1148 (inco 718} which wis
sotocted For ke prover smperbncs b & LOX srdronment,
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Subeystem: HPOTP BS00 - 4750000-700

Functiaral Aasy: Inbepropsiiant Heal BEOOI3

Critics! Bam List
Prapnrsd by: BT, Spancer
Appwoved by RL Pugh

lIlI.M Dih: Dacembor 23,1493
#v.Dete: Docomber 08, 1895

CIL Hem: 0304
Immpection and Tast
Possible Causos Significant Charectersislics wapeciion and Tast Document R
E:Ium Casa A Sabecial intagrity Mataried Inteqrity b vaedtad por spociication requinments, PWA-SF 1148
22-29-19

Houwalng '

WEPECTION

A Materinl Sonk: par A0

Arishad Wakeda) FPI par QAL SP-FPM Maztar

Aanambly intagity Chaanlinss of componants will ba varfiad por sgactiication, PYYA-3P AN

Assambly tampe e Gmile for Taficn sssks 15 verfiad per @ssambiy speoifieation, RE! 013

ml:rgcauu a Malertad imtagrity Mularisl iiegrity s verifod par spaciication pirsments, 1.4 2 F¥A-5F 1148
z. 2207
KLE. aanl

INSPECTION

Faw Materar 1.4 2, Sorke par DAb

Finished Material 1. & 2 EClpar QAD SP-ECM Mastar
Supporting hardwane Motorind Intagrity Mutarinl iningrity s varified per snecificafion, Etgligy, MSD 10485
O34a Fluarotay, MSD-1030
Vn 215 Conhirmirstion conirod ls varified per apachization, PYWA-SF 381804
S High presaure cxygin compatabify s verdfied par specification, PWA-SF §2-72 BOOX
%ﬁumm Materal Integrity Mutarinl Iniagrily I3 veriftad par specification raquiermants, 1, PWA-SP {148

: 3

b 105, and 22-24 2. PWA-SP 5721, PYWA -5P §0D0-1
1. K.E. amal
2. Seal and

Haal Tread Heat treal ls vasified por apsrificatinn. 2. PWASP 11, and 11-32

Praling Integrity

Sthwar plaking Intaqiity s werlited par specioetion,

2. AMS 2410




Subayster:  HPOTP 8503 - $7E0000-700

Critical llem List
Preparsd by:  M.T. Spancay

a

Dacembar 23, 1993

Functicnal Aesy:  Inlorpropallant Seal BEODO3 Approved by:  RL Pugh
oL Hom: D04 Dacamber 08, 1555
Broza Enkagrity Braze kiegrity Iy verfiad par speciiicaion, 2, PWA-SP 19
Au-Mi .
INBPECTION
Raw Makerial 1. Boife pir QAD
FAnlghad Mataral Dismowieal cfcarancas ara contmiad par drawing recuirements.
1.EC per QADY SP-ECM Maniar
2 PP - anpembly and detall dng, wid suppor per GAD SP-FPM Maater
2. X-my par QA . SP-XAM Megtar
Annamibly Imagrty Pt asaling will ba variflod por ssxenibly specdficabion. REI 13
Cleaninsas of compariania wit be varifled par spacilcation,
PNASP B0
Foasfure Couss & Ninterial ety Mubwisl infageity In varified per specification requiremenis PWA.SP 5713
En 22-25, 29, 7 PWA-SF 8000-1
Senl Ring
Heat Troat Hnal trant o varfied pot spsciioaion , and drawing requiremants. PWA-SP 11
PWA-5F 1132
Plating [ntegrity abs infegrity [s vorited par spectication reguirements, AMS 2410
Braza Inlagrity Brazo integrity b warified por spacifization recuiramenis, PWA-EP 10
Finlshed Materal ¥y porQaD EP-XFAAY Mngtar
FPI - sasambly and daldll ring and support par GAD AP -FPM Meatar
Faiture Cousa B Muateria (mtagrity Matarial intagrity is varilled pat apeciication. PWA.EP $148
Hn D73
Flow Gruide Wt
INSFECTIOM
Faw Matorlal Sonlo par QAD
Firfshed Materinl FPI par QAD 3P-FPW Master
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Critlcal Hem Lt

Bubaystem: HPOTE BS00 - 4750000-700 Prepsredly: MY Spencer " :“t: a2 TRITE
Functionsi Awsy:  inkamropeliant Seal B50002 Approvedby: RL Pugh “""' m”‘“""’"wT
CIL Marn: 0304 #v. Date: _ Dacemir 04, 1995
Fofure Causs C Matord o briagrity Mitarial inkegrity In varlind par speciication. PWA-SP 1148
t'n g2 .
Hut
INBRECTION
Findshnd Matorial FPFl par QAD SP-FPM Mastar
Al Causa Qenaral Qualty Fequirementa: Buppder Quality Assrancay nsquinsments are Inchedad in PW-0A-8074, and induts PWA-SP 300
auch requimments ne first ploce layauts. This requicas the documariation of
dimenaions o al charsctariastion rsprsssntad on the dafivred articls,
mmmumsmmmf_mmnpmumwmum
assamtdos contaln e necessary iriamnation 1o Inture that the requirements of the
QADs, anginasring drewings, and raforonced documerts ere sabisfud. For shop
fariceded parts, the st are sudfied by fnapecton Methods,
The purchenn ondars for vendor aupplied paris mus compty with PYWA-SP 300,
mumpmwm.mmm-vmmnm ' .
matarial, procasd, anvd divwialonal informetion 1o Tis Cusity Dsporment
ACceptante AcoapianGe tast will ba condutied A nequirad by coniract, fo damonsirate epaciied DR SE-13
m paformancs. :
1
re Waivary This seclion would contaln & descriplicn of any Nmiting fsabares of CIL hardwars DAR Nymbers
o

Mot appiicadin ml this Hma
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