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Critical Hean List Page: 80
Bubaygten; MPOTP B5O0 - 4750000-700 Prepared by: M.T. Spencar - ;
Functiona! Asay:  Tiive Turbina Baction B50002 Approved by: AL Pugh .;:: Dac ﬁa' :ﬁ
CIL ke 0205 Dete: _Dacomiar OB,
CIL item Corde; D205 . Anshral: M.T. Spemcar
FMEA %em Code: 205 Apprved by RL. Fugh
Function:  Direct H2 Coolant Rew, W
System3ubeystam:  HEOTE BSOO - 4750000-100 Awv. Datee  Decamber 08, 1008
Effactivity:
Hezard Pad.:  Sea Listnga BEokny
Oparating Phass Fallurs Moy, Deacription and EMect Cridcalty .
A.m Losa of cootant M conbael 1
Ealum Cuuse/at Haxard Ref:
A Er 107, 143, of 188, Fracturs o plugging of manifol tos So vitwalion, thamml growth, mabristrarafmiy dafoact, or A C1EAWIT (AT) 10,1 811,
confaminetion 181.18.1.2
B. [ 108 Fractum of ha Deflestar dum &5 vibration, ihermal growth, excesatve loards, or matsrdakmig defect g;ggm (AT 1ALLBA2
" AMC (AT} 1AL 1612
Er. 02208 !::;;rplumlmulmﬂm Eusl or oas of i Vi 22-23 ring binkza dus vibradion, thermal growdh, contaminalien, | D) CAS/AMYD (AT} 1AT.1.8.1.2

E) CI1S/AMIC (AT) 1A1.1.8.4.2

D. P03 Fracture of ha maln rbine houeing dus 10 vibeation, thammal growth, someasha loads, or materistmig dafacy F) GAB/AMIG [AT) 1A1.1.0.1.2

E. Mn (22 Fractra &f Main Pump Housing des jo Wbralion, over pressurs, themmals, plumblig laeds, or meterialiwsld/mig
dafachs

F. i'n 22-20-1¢ Frackire o! dewve howning dun fo vibmbon, themnal grovwh, sxcseshve loads, of miterdalimty. delechy

Eallurs Effect:

;u:ndnﬂng!hwurmmhmhimmnuﬁmmﬂd reull In loing or roior shift, brg lature, of triner airkof kil leading
e, OF DRSS

Svalsm:
Unconiained fallure
MisalcnfVahlale,
Loaa of vphirta
Badundancy Scresns:
Doea not apply since &1 0 aingle poir ialfum
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Subspstesc  HPOTP BS00 - 4750000-700 Prepared by: M.T. Spancer Fage 61
- lesurw Date:  Omcember 23, 1993
Functional Aray:  Crive Turbine Secion BSOOG2 Approved by: AL Pugh a e TR
CIL Meeniz  O205 w. Dute:  Docamber DA, 1995
Part NAmaND, Dewign Conatdarationn Documant Ret

¥ AGT, 143, end 138
Mmnlichl

i 108
Deflacior

in 2208, 22.03
K.E. Saal Sa1

1 059
Mafn hurbine housing

FARLLRE CAUSE A. Four (4) sata of fensier tubes routa coolant thmugh e TIH and fasd the defecior acsambly for lubine
disk cooling. The flew metering orifice was located In e supply exdt I provide margin for leakaps.

Tha tubas ara bazed Into fomutes per PWA-5P Spac 18 a8 sppciliad in the Materials Condidl Plan FR-10873-4

Sealing and dampinp do providad with plston Ang, and by support brackets that am bolled of sllowad ta ellda In retatnen.
Four separate fuboa Bre uilized jo provide cooling fiow fire fhe outiel duct snd 4o e IPS pacioags for rllar and bumpsr b
tryg cocling, and the back slde of the kerbine dah. Thesw tube atzax wers Increased from 250 dameter bo 375 diamater o
provida sddiional cookant pressure margin agairet hot gas ingestion sl ha rollar baaring 4 teoth knlfa sdga soal .

Thaes hebay Interincn with the cord passnges in the uibine eutar casa Bnd maln houaing with appropriabe seels.

AN Bubas wrd hibriovied fom AMES 5571 and 5572, which aré sxcelien In the H2 envirnment.

Tha fubing design wall thicknass 4nd brackeis hava been mnalyzed for bath LGF, end HGE. Life marging ware wall it excans
of raquinsmmet,

Theea ports ara manufachired with & procacs which in gotdnickel brazs (PWA-ER 185,

Theza parts most CE| mpAraments.

FAILURE CALISE H. Thia maasmbly I retotned by 24 bofts wiich manifoldi two of the four socling tubies te provida an even
dizirinalion b the turbine disk, and contrel e grewih of the fwd e senl. The dual funcion pins tmnsier loads, and hold
tha seal concentrh: whh the sasl land

Tha seal mataral in PWA-SP 1143 and was salocted for e high fempamiture strength and duciilly in hydeogen,

The misslon Ha of 1k snal b grewtar than 1000 systes.

DVS 4.0.3.3.5.1 Turbine coaknl system svaluation has Beon complaied, and cun be lound In FR-20724-35,

FAILURE CAUSE C. Thia seal In sombinalion wih Pna 11 and 72 seals, conirola fie Mow W the backlds of the disk

Mevorial uoad for the IC.E. |3 PWA -39 1074 {IN 100) which wes setacted for Ha sbremgth restatancs to hydiogan senbritoment.
Tha easl ding L= an {spnc) A 208 support with brazed-on nicks! land (PWA-SP 2000-1) and plaked albver AMS 2410. The AZ98
was sclectod for kg high strengih and reststance b yrdrogen smisiflament, and #ie slvear for rub tolerancs, and the nickel for
R4 resksianos to ignifon e LOX. The braza bs PWA-SP 19,

Migsion Wa [or dhe senl 13 greater than 1000 cycle,

THs pat masta CEl requirsmenia.

FAILURE CAUSE D. This houalng twhich |a sisa rafarmd to s the Turbine Outer Vans Support (TOYS]) fansfar the loads
Iz tha Infet hausing and hurhing vanes ko the cutlol duct.
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Subsystern: HPOTP 8500 - 4750000- 700 Preparsd by: Spancer lasts B 5,106
Funcfona! Assy: Drve Tebine Sectfon ES000L2 Approved by: AL Pugh o :
Raw_Dahi: Decembor 22,1005
CAL hem: 0N
Thia hoaning provides jour passages for coolam iranater # the relsr bearing ard IPS packege. [n laut loextions cooling hole
mokora ere provided Jor blade dp coniml. .
Thres pine ra ussd o allgn the housing circum?aentinlly ta pation te conling pasaags functins batwsan the TOYS housing
wred tha bafiows housing. The coctan! passags matos with & caolant imrafer bubs a0 the ofher snd.
Muotwriid it iz PWA-SP 1024 {IN 100} which was selaciod for I high strangth b ekavated lwmpemiure hydrogeon,
Thia par doss nok maet CEN requiremants, s Tl and ingpeciion Imits have bean imposed (DAR 01843, DAR N, D184
a2 FALURE CALSE E. Tho main houslng provdem exolart transter passages to the rolker boaring and 5. Tha maln housing Is
Wahy purmp by s iy oF & wiichad evsamnbdy of the lefl, canter, mnd right castings of Inconal 718, and sha furbine skde housing which s
meade of PYA-ZP 1023 (A-24%) chosen forita high ebrengih and LEY compatibiiity.
Matorials Conred Plan FR- 186736 dasciibea tha B8 Wald Davelopmen! Program which wil demenstratn tha pmcess fo
mnaure Thin sucosssful fabdcalion's saambly of this housing
This parl an tha portys slde eses LOX, knd on tha tukine sida H2 .
The housing pravidas tha LOX flowpath geomelry fa tha iri ot rdependenly for the Inducar snd matn impeder, ard ' .
diacharge.
Thiw eiructuns alsa provickes e hackibons for fhe pump o ianemi induced loads 32 e hat gas mandold, 1| oiso provides
support tor tha varous sealy, ifer by, passapas for the Intorpeopatient seals, srd malmieing the rqoired dearancs kar the
Inducers, main fmeeliar, end Brust BElANCE KYSWEM BT BudEoE of B inner . aagamily,
Tha proburnar hiag and the Seal sLpporl Ank bolled to this hausing, as woll s the wrbine diechams dogt
Thin part doaa nel mos| CEFLCF Lite, but docs meat Fracturs Mechrikes Lifs, k0 ro B of inspection limits: hires basn OAR NO. D1BE8
impossd (DAR 01209,
O%S 4.1.2.8 Sinuchasl design analysis can be found in FR-20723-08, and FR-20730-01,
tn 22-29-10 FAILURE CAUSE F. Provides suppart for the static compenents of tha mel assamtsly, and tie turbiras #nd Banrngs.
Houning

Passenon machined kito tha korged housing siicw coclanl Bow fo the rolisr beardng and TEBB. A spring saoisied Tafion sest
focutad in & senl gland batwasn the borsacops hofn and prisany Hydrogen assl dmin prevants leakage fow Birough e
bormsxcps hole and nin the primary drein. The anap f betwesn the IS Housing and Sieave neer s boreacops k
maintainad a2 a back-Lp 1o the Tefon sanl.

To maintain the tight Skeave-to-Housing fit, cocfing aloty, 2 medesigned hantehield, aed a Hphl 1t botvwoan Se Sow guide #n
2832, arnt moal 41 01 haws baany inearporiad slong with e Talton soal betwoan the stoove and housing. Theas femhxes all
gonbribiria to avolding koo o his arsa,

The (P3 saal peckage ks asaambled Inte the skeeve pricr to Instatiation of £13 slaeve nto e Main Housing Assamtiy.
Baarng deadtand dianies aré rachined with to 2l imielsd to siminsts be uosambly load's effoct on the deadband,

The IP3 Slaeve {(eusing) retaining nul also sorved & pan of i inlat fowpath wall, directing flow to the urbine alde Indurar.
tn ackdition, dewir vanees A arwponeded on Bha back sds of The nut o mprove wporizar parfomanoe,

345
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A cup wagher i usen bo ok e myimining nut dus 1o e concom that the vaporizer coukd excite m tab, and caue & to be
refmasad into B Aowstream. Locking s par PWA-SP 2320,

Mintertd Is PWA-BP 1148{incone 718] which wae sctactad for B LOY compatbily.

This part mast CEI raquiramania.

DVE 41321 5 .2 has bocn compiried, and cen be found In FR-20004-1, and FR-20728-2. -8,
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Subayatane HPITE BSOD - ATS0000-7TK

Func¥om] Aagy: D Turbing Seclion BS0002

Criticed o Liat
Prepared by:  M.T. Spencer

B4

Approwed by: AL Pugh

lascs Date:  Decambor 29, 1503

Rav. Dats: Dincombor DE, 1505

CIL Berm: D205
Inepectian and Text
Pousible Causen Bignifcant Charscteristica Inspecton and Tout Document Fiel
Fallure Cause A M taria] bty Tdnterin) intagrity Is varified pet spacification maquiremerts jor the varous tube AMS 5571, ANS E7T2, AMS BT,
Fn 107, 143, & 128 ool s, avd AMS 5644
Man kol
Haat Trant Hon trasd fe varifiad por spocification . ard drawing requicemes. PWA-SP 11-32
Braza Intagpity :"m:; imegrity s vertfiad par apeciicalion requirements. PWA-5F 18
INSPECTION
Finished Material FPl - I 144, Un 188 aiberr par QAD BP-FFM Master
FPi - £ 184 hulse datal], b 107 aamy_ par QAD SP-FFM Master
X-ray - Un 188 ansy par QAD SP-XAM Murker
Lauk twat In verflad por prn requirements. '
tF':Tm Causs B bdnierial imcgety Mabarisl irbagrity In varkad par spactication requirements. PWA-GP 1143
o8
Deflattor '
Hina| Trent Host waat 2 vordfind par spacifieation, snd dravwing rog ol et FNA-SF £143
MNAPECTION
Finfahad Material FP| par GAD 5P-FPM Magtor
Sl@:mnghml Maniarinl indmpyitty Modorinl Infogriy i verilad par spscification. AMS E731-85 par MS 9528
i 128
Bokt
INSPECTION
Aaw Masbadal Sonf: por QAD
Fhilahed wiatartad FPI par QAD SPFFM Mastor
Fatura Caas Q Merburinl Intmgrity Mueedal infegrity e veriled per spadification requirsments. 1. PWA-SP 1074

b 1.22 08,2, 2.2
1. K.E. Saal, 2. Sani Fing

3-87

2. PWA-GP B300-1, AMS ST




Buteystom; HPOTP 8500 - 4750000700
Fenconsd Axty:  Dirve Turbing Section BSOLO2

Critical lhean Lint
Prapared by:  M.T. Epancor

Approved iy:  RL. Pugh
CIL Hwm: €205

i)

laman Datee  Dacambar 23, 1393

Hew. Datec  Dacambar 08, 1995

Fallure Conere D
Main frbine hag

Bupporting hardwamn
Deosd
¥n 80

1.Tuboa 2. Ellows, Famida

Fallire Calisa E
hAaln heag

Host Treal
Piating Intiyity
Braza Intageity
INSPECTION
Raw Matorisd

Finished Material

Ansambly rtegity
Mataral Infegrity

ESPECTION
HAaw Wators)

Finlshed Matarisl

Metarind Intwyity

INSPECTION

Finfshed Matarisl

Muatartal Intagrity

Hent fraatts verfad per spacifcation . and drawing reguirermans.
Flating Integrity la varfisd par specleation
Brars ety 8 vaifed par spactieaion raqiraments.

1. Sonit par GAD
Z FPI - Axsambly snd deitf ring and mippar per QAT

1. EGl par QAD
1. X-ray por CAD

Port aanting by vertfisd par paspmbly deaaing.

Mabarinl nfegrity Is verifed pee spactication requiremsns,

Sowda - hausing pur QAD
ECI « axssmbly par QD
FP ot the dota or assernbly it par QD

1. & 2. Material Intogeity by varified par spocdfcasion.
Prool and Lank tast varfied per print rsquirementa,

1. FP - tubea par QAD
2, FP| - slbomws par GAD

Material Integrity |5 varkied par apacifica¥on requirements for 222002, 03, and 04
Watarinl ringrity b vertlind por spacifcation requiremants for 22.28-08
Contaminaton condrel ks vorfled per spaciicatdon for ilam 22-28-12, -18, & 22 and
22-28-11.

- OO

2. PWA-BP 11, and 11.32

AMSE 210

PWL-8P 13

2. 3P-FPM Mestor
1. SP-ECM Mastar
1. SP-XAM Masiar

PEF D12

FPIWA-5F 1074

SPECM Murtar
SP-FPM tanier

1. AMI 5571
2. ANE 5848

1. SP-FPM Mastar
2, SP-FPM Mazter

PWA-SP 1400-1
FPWA-SP 1052
PWA-SP 35100+




Subayatemn: HFOTP B500 - 4750000-710
Functicnat Asay:  Drive Turbing Section B50002

Critical tem Liat
Frepersd by M.T. Spencer
Approwed by: AL, Pugh

CE M (205

g5

tasus Date: Oncamber 29, 1903
Rev. Dte:  Decombor D5, 1995

8- 19

Faifure Causg F
ffn 22-2p-10
Sleeve Hag

Heal Tresal

Weld Intagrity

INSPECTION

Raw Matwial

Finlshad Matertal

in-Frecans Tesding

HiP

Matarial Integriy

INSPECTICN
Raw Material

Finlshod Masanal

Aasambly intagrity

Hont waat Is verlied par spacticatisn ro fements for 222502, 03, and (4.

Haat iraatis variled par mpactication for end dawing requirernanta for ftom 22,

Woid Intogrity i2 verifisd par speciicaton requlnwments.
YWield rapalr it wariied per spacification kor fine 22-28-02, 03, & 04,

Sonle - hoeing Bem 22-28-08 par QAD
X-ray - houaing em nes, 22-28-02, 003, and 04 par QAD

X-my - Hem 22 por OAD

ECI - haen 22-28-02, 151, Dd par AAD

ECI - tom 22-28-00 betora prool taet par QAN

ECI - limm 22-28-00 akter procl tast par QAN

A1 - Cast matortel Hom nas. 22-28-02, 03, snd 04 par QAD
AP - Wrought matanal hem no, 22-28-(8 per QAD

FP? - Unmathined walds ftem no. 22 par QA0

FP1 - Maschinad walda tam no. 22 par CAD

Goriam pasaaga min vl thickness In vorifed par diswing requirements.

Prool prsasum et o refiect tha psoot taciam and conditlons speciisd in the
reiarence documents.

HIP & vurdiied par specifcaten

Matarinl integrity la vartfiod por spociFcation

3onlc per QAD
FPI par QAD

Part aeating ard tomua wil ks varfied per essembly drwing.
Clzaninesa of componemin will ba vertfad par specification.

169

PWA-BP 975

PWA-SP 11-31
PYWA-SP 11, 11-1T, and 1480

PWA-5P 15-22, PWA-SP 31-154,
FWA-SP 182229

PSP JR15A

SP-XAM Master

GP-XAM Maniar
SP-ECM Magter
SP-ECHW Masber
BP-ECMW Manter
BF-FPM Master
SPFPM Mogter
SPFPM Waster
8P FPM Master

AEl 005

PYWA-SF 4, & 1490

PY/A-SF 4145

SP-FFPM Master

AEI 013
PWA-SF 80
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Subaywdem:  HROTF B500 - 4750000-700 Propared by: M.T. Bpencer "g': —
Fanctionel Aswy:  Drive Turbing Seclion B50002 Approved by: FLL. Pugh lave ""‘; u“"’m 23, 1042
O Bom: D308 Rev. Date: Dscomber 00, 1095
All Caua Gonaral Cmlly Pyl remonie: Buppllor Dr.d__l)‘ ASSwrancs Tequirements ara Inciudod in PW-OA-B7S, and Includs PWA-SP 30n

Alich remiranents ax first placs Tayool. This requites the documentation of
dmmmmwmnmm-m,

Tha purchase endara for vandeor suppied parte mst comply with PWA-SP an),
"Conkeet of haleris®s Proceseos mdFlrh’.qunqumlrumﬂurhpwﬁda
matinal, process. ond dmemional inkarmation: ko the Quslity Deparment.

Arcomtanos Accoptance oat wil hmﬁmﬂummwmhﬂm-w DR HEE-13
piommonce.
Claanirman Clseningms of comporenia wil be assured by compflance to Gomammhation Contral PWA-EP go
All Caurs Wbt mmmmmmm.wnmmuwmwmmmm DAR NO. 184
i ; 058 TOVS, imposod [DAR 018).
Mein Housing
Tha Main Housing doas nat mest S LCF e requirements, but does mest Frack:m DAR NO. D183
Machanics Ha, 80 N0 Rrits have baen Impoasd AR 0120).

3-r0




