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FAILURE CAUSE A; BLADE CRACKS
FATLURE CAUSE Dz  JHPACT

TRE TURBINE 15 A& TWNI-STAGE RERCTION DESIGN WHICH UTILIZES 73 FIRST-STAGE WLADEY {43 ANO 71 SECOHD-GTAGE BLAGES {23, 1) RsOHOT
TAE TURBINE BLAOES |NCCRPORATE TIF SHAOUDE Fuk [RPROYED SEAL ING AMP ARE ATTACHER TG THE BISCS BY FIR TAEES. COULOME (2) REDOFTIO
DAMPINE BETHEEN BLAPES I'S ACHIEMED BY TWO-FIECE DAMPERS (32 {4) FOR THE FIRST-5TAGE AMWD KIMGLE-PIECE DAMPERS {5) FOR L3} RESM/9B0
THE SELOND-ETACE. THE BLADES ARE MACKIKED FROM I|NVESTHEHT SHELL CASTERGS OTILIZIHG DIRECTEOMALLY SOLIDIFIED MAN-H-ZG6 (4] RS0OAPE]
HITH HAFHIUM MODITION 70 THE BASIC ALLOY, THE HAFWEUM ADDITION IMPROVES DULTIL1ITY AND CASTAEILITY IH TNIN WALLED (3) K5I

HOLLOM SECTIOAS £61. WHE OIRECTIONAL EOLIDIFICATION PROCESS [MPARTS IMCREASED OUCTILITY RESULTIMG 1M IWPROVED NP IURE, (6] RES-B51D-1
HIGH CYCLE AND LOW CYCLE FATIGUE LIPE (B). THE WATERTAL 15 & WICKEL BASE ALLDY WHICH WAS SELECIED FOR {15 COMETKAT EOW (7 sLO0%3Z,

OF RUPTURE STREWGTH, MESISTAKCE TD CREEF, ANP WEQUIRED STATIC MECHAMICAL PREPERTIES FROM ROOM TO ELEVATED TEMPEARTURES CAIARLI0sR
(6). SYRUCTURAL AWRLYSIS ok THE DEZIGN OF THE TURDIHE BLAOPS SHOW ADECUATE STALCTURAL MARGTH UTTHOUT FEOTECTION IM A {8) R55-403-15,
HYDROGEW STEAM ENVIRONMENT. THE ALLOY IR SOLUTION HEAT TREATED AMD ADE-HASDEHED {13 {23. ERGINE TEST EWPEREENCE WIrH RE5-403-30
TRIS ALLDY FAOM CONTAMEMAYEOM IMPACY AMD INGESTION Ik THE HFETF TUNKINE HAVE NOT RESULTED [N HLADE FAILUNE. THE {¥y PR55-403-29
FLASY-STAGE TUREINE ELAPES ARE HIGH CYCLE AnD LOW CrCiE FATIGUE LIFE LIMITED BY BASCE WRIVEN £Y1), THE BECCND-STAGE (101 RES-879Y

TURBELHE BURDES ARE H|GH CWCLE AUD U0W CYCLE FAVIMUE LIFE LIMITED BY MAJGR WAIVER (12).  THE FLAST-STAGE AND SECORD-S1AGE {¢11) DaA 2272
TUNBEHE BLADEN WAVE COMPLETED DESICH VERIFICATION TCUYING FOX HATURAL FREQUENLY, MODE SHAPE (B), AND STRERS OISTRIBUTION [(12) DAR 2275
AT THE FIR TAEES (®). CONTIKUED USP WETH M LOWABLE DEISCREPANCEES RESUETIMG FROM DPENATECH |5 EYALUATED AMD CONTROLLED
PER TAE NEQUIREMEMTS OF THE PATNTEMANCE CONTADL DOCUMEMT (10).
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FANLLIRE CAIISE B: POTOR BLAGE TIP PUEBING
FAILARE CALGE C:  HOMEYDOMB RETAINER FAILURE

THE TLRGIME BLADEE {1} (2) INCORPORATE TIP SHEOLOE AMD UTILIZES TIRF SEALS (Z) (4] FOR IMWPROWED SEALING. THE [P
SHROUDS CONTAPN TUD CIROURFERENTJAL ARILY AT IHE OUTER DIAMETER WMIEH MRE OESIGHED TO BRDOVE INMFO THE NOMEYCLOME TIP
SEMLS FOR LEAKAGE CONTROL. THE BAACES ARE MACHINED FROM IMYEETWEW! SHELL CASTIWGES UTILIZINE DIRECTIOMALLY $OL1DIFLED
MAR-H-246 WITH HAFWIUH MDITtOR. THE TiP SEALS COMSIET OF A CONTINUGUE LIEER THAT [% ERAZER ON YHE OMTER DIRMETER 10 A
BACKUP EAND. THE LIKER [N WAMUFACTURES UTILEIING PASTELLDY N, HHICE WAZ SELECTED FOR ITS FORNING CHARACIERISTICS,
STNENGTH, ARD {IMIB1ZATIOH RESIETANCE AT ELEVATED TEWPERATURES {5). THE PAVERIAL |5 RHMEALEDR (33 Cd)y ANOG FORMED LNTD
HOHEYCOME CELLS FOR WEAR AN ANRASICA PESISTANCE QURING COMTACT MITK THE TURBIAT BLADES, THE BACK-LF EAHDS ARE
MAELWAZTURED UTILIZING REME 41, WHECH WAS SELECTED FOR 1T STREWCFN AT ELEVATED 1EMPERATUNES AMD CORROSIOM &ESIETAMCE
(%). THE BAYNDS CPERATE WMYHIH THE TLASTIC RAWGE ARD DO KOT REOUIRE PROTECYICH TH & PYDROGEN ENWIRCWMEMT (5). TME
BAADS ALE ROLLST IOM WEAT TREATED, AOE-WARDENED, AMO NICKEL PLATED PRIDE TO BRAZIHG ONTOD TWE LINER, AND ARE SEGHENFED TD
ALLDY LMEESTAICTED HOCP MOVENERT FROM THEAMAL LOAGIND (3} {4). THE FIRST-BTAGE YIP SEAL 15 SECURED TO THE SECOND-ETME
MOZZLP ASSEMBLY [56) BY FEN SEOMEHTED NETATHERS £7) WHICH OVERALAP ADJACEMT BEGHMEWTS YO FORW A CONTIMIOUS HOOP. THE
RETAINERS PROVIDES RADIAL AND ENAAL SUPPONT, AND ARE SELMENTER TO ALLDL FREE ENFANSIDN AND COMFNACTION IN TRE HOT-GAS
TURBINE EWVERDNNEMT, THE RETAIMERS ANE MAYUFACTURED UTILIIING MMMEALED BAWHES 188, WICN WS SELECTED FOR 103 TEMSILE
STRENGIH AT ELEVATEP TEHPEKATUNES, CONROSION MEXTATANCE, AND MESIATAMCE T DEGAADAYIDH I HIGN PRESEUNE CASEOUS
HYDROLEW {5). TEM RETALRER SCAENS {8) ARE STAKED AY ASSEMBLY TD SECURE THE RETAIMERS TO VHE WOZILE. ASSEMALY
PROCEDLREN PO LOCKIMG DEVICES EMSURE BEFELY-FAEE IMSTALLAT!OR {9). THE SCREWS ARE MAHUFACTUAEG UTELIZING A-286 CAES,
WHICH WAS SELECTED FOR IT5S TEMSILE SFNERGTR AND RESISTASCE 1 CURROSKCOM AMD STNESS CORROSIOH CRACKING £3). HYDRIGEM
JeRvIROVHENF EHBRITTLEHENT, AT AUY TEMPERATURE, DOEX NOT NAVE A SIGKEFICAMI EFFECT ON THE PROPERT|ES OF THES ALLOV (5},
TEE SCHEM ALLDY 15 BOLUFIOM HEAT TREATEP, CDAD WIRKES, AGED, AND COLE LORKEG AEAIN (D). VHE SECOMD-STADE T1P SEAL 18
PILOTER By THE DESCHARCE STRUT (10), SECOND-STAGE WDZILE FLAMEE {11), AMD THE SECOND-STAGE HOZILE ASSEMELY (8],
TRWGEHTIAL MOVEMEMT (OF TNE TIP SEALY 15 PREVENYED BY THE USE OF ANTA-ROTATION TARGE, WHICH ENQAGE IHTO SLATS IH THE
JUACKUP BAKDS {X) C&), TNE HUNEYLOHG CELLY ARE DESIGRED Y0 ACCEPT RUFRING FROM YHE TURBIRE DLADE BAILE FOR MAKIMHUN
|SEALINE EFFECTIVENESS. TAE DOMPDHENT DYWAMEC HALAMCE REQUIRERENTS MINWIHIZES SYUCHRONDIS BLADE TIP DEFLECTIONS WILH
JENHANCES ThP SEALPIG (12). THE FIRST-STAGE TURBINE OLADES MRE HIGH CYCLE AND LOW CYCLE FATIRIE LIFE LENITED BY HAJDR
WAIVER (16). THE SECOND-STAGE VURBIME BLADES ARE WEGH CYCLE AND LOVW LYCLE FATIGUE LTFE LIMITED OY MAJOR WAINER (7). THE
FIRST-ETAGE AHD SECOND-STARE TULBIHE HLADES HAME COMPLETED DESICH YERIFICATION VESTIHG FOX HATUNAL FREGUEMCY, HODE SHAPE
C16Y, AND STEESY PISTRIBUNEOM AY THE FIR TREES €15). TNE FIRST-SCAGE 71P SEAL RETAINERS ARE ASSESSED 10 WAVE iNFINITE
L1#E (1%} AUF ARE WOT TRACKED @V SERCALIZAVION. TME SECORD-STAGE TIP SEALE ARE LOM CYCLE FATIGUE LEFE LIMITER BY MAJOR
WAIVER (14).
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FAILURE CAUSE E: 1HAREQIMTE CDMEWG FLoW

THE FIREV-RTAGE [1) ANE SECOUD-STAGE TURBINE BLNDEE €2} ARE £OOLED BY A WYDROGEM-STEAM WINTURE SUPPLIED TFROUGA A 1y RERDFFOT
MULTIPLE HETWORK OF SERTES AND PARALLEL CIRCUITS. MHTDROGEM GAS 15 SWPFLIED FROM THE PREBURHEA [DOLAMT SUPPLY AN THE {2) RSDHTTIO
TURBINE ADUSING LRTERFALE {31, WNERKE AN INGCRRD (5} AMD QUIBCARD FRESSURE-ASSISTED SEAL (5 L5 EMPLOYED TO PREVENT 8YPASS |{3) M5DOTT&6
LEAKAGE. E[SHT ORIFICE PLUGE (&) HETER HYDRDGEM GAS IHTO WHE IWIEANAL BELLOWE CAVETY OF THE TURBEME HOUSING WNMERE 1T %)  R50D8B48

HINEST WATH NOY-GAE ADOUERED TEROUGH ERRNT CRAFICE HALES [N TWE HOUSING. PART OF THIS RESOULTANT MEXTURE 16 FEO DHTERMAELY |[¢5) RECOASST
ACADEY TRE TWELVE TKLE1 STRUME, EACH OF WHICH COMTAIRS TWREE PARALLEL PASSAGES, TO A MANIFILD THAT SUPWLIES THE JET RING [C5) RSDOTTVY
(7. FHE JET RIMG LUTTLIZES §1X FEED TURES TO TAANSFER COQLMIT FRGM THE STRUT WANIFOLD TO THE RING WANIFOLD, WHERE 1T |5 ({7} RSOOTIST

DISCHANGED 70 THE FIRST-STAGE LACTREAM LOCATION VIA 19 JETS, EIGWTEEW BOLTS (B3 WITH CUM WABHERS {9y ARE USED TO {8y ESOD7ERD
SECLRE THE JET ATHSG FO THE TURBILE HOUSIKG. JET RING CUPWASNERS (9 ME TO SE RENOVED AND REPLACED AT INTERVALE {7} M596R0
EPECIFIED AY MWAJOR WAIVER (2%}, THE FIEST-STAGE DOMMSTREAM AHD SECOND-STAGE UPSTREAM LOCAMTON 15 COOLEG BY THE {10} AaD1802T

SECOND=STAEE NI2ZLE (1D). FORTY-ONE TUMES TRANSFEN MIXET COOLANT FROM THE TURBIME HOUSIRG TO THE #OX STRUCTUAE MAMIFOID |q1f) RES1204
jOF TAE MOTILE, WHERE IT 19 GISCMARGED AT EACH SIDE OF THE BOX STRUCTURE WTA 19 ORIFICEY, THE PABRAGES WHICH COWTAIN TIE |{12) AEDOTPID
l‘I'LHE! A€ PRESEURE LDADED AGATNEY THE TURBAME HOLISING DURIMG OPERATION, PROVICINO A METAL-FO-METAL SEAL. THE WUBES {13y REOOTTTO

INCORFORATE A PISTON SEAL (1t) O& IFS AORE NNIREAL TD CUARD AGAINSY EXTERMAL LEMCAEE FACH FHE MOZZILE ASSEHPLY. THE 114) REOOTFIG
[REMRINING SECCUG-STAGE DOWNSTREAM LOCATION RECEIVES COOLAMT FAON FOUR PARALLEL CIRLLITS MCRDSE TAE SECOHD-3TARE NOZILE 113) R5S-BATE-11
FLAKGE [12}, WRBIHE DISCHARGE STRUT {13), AMD THE MAIN HOUSING {1%). THE COXLAMT 1% THTRODUCED INTEARALLY ACROSH FoLA {14} RL10OOY

a OF THE STRUTS AND U1ILIZES THE COMPAESSION LOMDS AT THE IHTEAFACES TO SEAL AGAIMEY LEAMAGE. FOUR CORNESPOMOING PASSACES LI7y L 1sacy
' IN THE MAIN ROUSING DELIWER THE CIXILAMT FAOH THE STAUT TO A MAKEFOLD WHERE IT 15 SUBFEQUENTLY DISCHARSED VIA 19 CRIFICE {18 ALODS52Z,
g JE15. THE FIAST-STAGE AND SECCMD-STAGE WRHIRE HLANES AND SECOMD-STAGE NOZ2ZLE MRE MANUFACTURED UTILLZING MAR-M-258, ANO Cr320RA0TIE
o THE JET RING, MOLYS, AND WASNEAS ARE EITRER A-204 eDES, 320 CRES, O 34T CAES. THESE ALLOYS DO WOT REGLIRE HYDROGEA 9y DR 2957
| PROTECVEON WECAUSE DF THE1R HIHOR EFFECT ©N MATERIAL PROPERFIE® [15). THE SECOMD-STACE HO2ILE FLAWCE 1% MMIUFACTUAED {20} RSS-403-58
UTILIZING REME &1 AMD |5 COPPEN PLATER AN THE CRITICAL GTRESS LOCAVION FOR NYDROCER PROTECTION (12). THE TURNIME ROUSING {213 R5S-403-8DA
’ AUD DIZCHARGE STRUT ARE MANUFACIURER LUTILIZING INCCLODY %05, INCOLDY 903 [5 AN [ROR HASE ALLOT WNADH |5 RESISITANT TO (220 DAR 215}
MYPROGEN EFFECTS (15),. WHE BON STRUCTUAE OF THE SECODHO-STAGE WOIZLE 15 MAMMUFACTURED UTILIZING WASPALOT, AMD THE £23) DAR 2272
PRESSIRE- ASISTED SEALS ARE WANLEACTURED UTILTZING INCONEL ¥1A. THESE ALLOTE ARE EUSTEPTIALE TO HYDROEEN EWVTRONMENT (245 oAR XTS5
EFFECTS JUHF ARE [N LCW STRESE, ELASTIC NAMSE APPLICATIORS, AMD D HOT RECUINE PROVECTION {75). CLEAMLINEZS REQUIREMENTE |{Z3) DAR 2601 i

DLKING HANDLIRG ARD ASSEMBLY [16&) AND BT YHE WVEHICLE PROPELLAMT FILVERS <17) REOUCE THE POTELTIAL OF COOLANE PASSAOE
SLOCKASE BY CONFAMIMATEON, ENGIRE PRYIRE asll PURSING BAECLUDES THE GEcURFEWCE OF ICE FORHATTOM. THE REFERENCED PARTS
mEET CE1 AEDUIREMENTS FOR WIEH CYCLE aM} LOV CYCLE FATIEUE LIFE [1B), WITH THE ENCEPTICH OF THE SECOND-STAGE KDZILE
{wriEN 15 LW CYOLE FATIELE LTFE LIMITED £19), AND THE TURBINE MtISTHG WHICE IS LOW CYCLE FATEGHE LIFE LIMITED BY MAJOR
|uatvER (223. TME FIRET-STAGE TLURBINE BLADES ARE HIGH CYCLE AHD LOW CYCLE FATIGUE LIFE LIMITED BT HAJOR WAIWEN {Z3). THE
|SECOND-STARE TUNBINE BLADES RRE NIGH LYCLE AND LOW CYCLE FATIGUE LITE LIMITED EY #AJOR DAIVER (243, THE MAIN HOUSEAG ANG
1HE TURBENE HOUSIKO WAVE COMPLETED DESIGH VERIFICATION VESTIHO FOR PROOF PRNESSIAE-ETREES DISTRIEUVION RESPECTIVELY {20
(21).
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FAILURE CAUSE F;: LOSS OF OMMPEA FUACT DN

FAILURE CAUSE §: OPERRTION AT NESONAMCE

THE TURBLNE !5 A TWO-5TAGE REACTION DESIGM WHICK UTELIZES TURGINE BLADE DAMPERS foR COULOMB DAMPING. THE FIRST-STACE [ry  kS00TFOT

TURBIME BLADES {1} IMCOREORATE KWO-PAECE DAMPERS, cONSISTIAG OF A DAMPER ELEHENF (2} AMO A CEMVERPEATE (3), WHTLE THE (1) RSI07PR0

SECCMO-EFARE TURBINE BLADES {4} USES SINCLE-PIEZE DAMPERS ¢5). THE TLADER ARE WACHIWED FROM TAVETTMENT SHELL DASTINGS (3 ReOOUBY

UTILITING BIRECHIDNALLY SOLIDTFIED MAR=M-265 WITH WAFWIUN ADDITION TO THE BASIC ALLOY, THE WAFKIUM ADDITION JMFROVES €&l RSOOFTID

DUCYILITY MKP CASTAHILITY IW THIM WALLED HOLLOW SECTICHS {4). VHE PATEREAL IS5 A SICKEL BASE ALLOY WHICK ¥aS5 SELECTES (§) RsOO7FY

FOM 175 ComAiNATIEH OF AUPTURE SIREHRTH, REZISTANCE TO CREEP, AUD REQWFED STATIC MECHAHICAL PROPERVIES FAON ROOM TO (63 ksg-&STA-11

ELEVATED TEMPERATLRES {A). THE BIRECTIONAL SOLIDIFICATION PROCESS [APARTS JHCREASED DUCTILITY RESULTING IM IMPROVED 7y  ILPITOTH-300T,

RUPTURE, WIGH CYCLE, AND LOW CYCLE FATIGUE L 1FE (&), STRUCTURAL AMALYSIS OF TNE TURGINE BLADES USiMO WTGROGER SSME BO-141T

FROPERTLES SH0W ADECUMIE MAAGIN WITHCUY FROTECTION. THE ALLDY M6 SOULUTICH HEAT FREATEQ MWD AGE-HARDENE® {13 (4)}. THE (8 RLODS3Z,

PAMPERS ARE WAWUFACTURED UTELEZIME MAYHES %AR, WMICH \MS SELECTED FON [TS MEQULAES STREWETH AT ELEVATED TEMPESATURES €% REE-S03-15,

ANG RESISIAKCE 10 DECAAPATION IN HIGH PRESSURE CASEQUS HYOMOGEM ENVINDNMENT f4). THE ALLOY IS MNAFALED AKD 15 RES-405-30

IRESIRTANT TO CORROSION (A). THE BANFERS FIT BETWEEN ATJACENT FURBINE BLAOES ANO ARE RETAIMED BY THE PLATFORN SHROUDS (%) R55-407-29

AND DAMPER POCKETS (1) &), DYNAMIC WETEMTIDN TESTING WS CONDUCTEC OM A THO-AWEE TESTER UHICH ALMIAAYED SEVERE cl¥y moOdsEs,

HAWDL ENG AMD EARSPORIATION WIRAATION ENVIMOMHENTE {7?}. TVME DAMPERZ AND CENTERPLATES WERE RETAINED MO IN PROPER . CRE20R00078

POSITION kT TEF COMPLETION OF TESTINOG. THE FIAET-STAGE TUNHINE SLANEX ARE HIGN CYCLE AND LOW CYCLE FATIGUE LIFE LIMITED |C12) QAR 2272
JEY MAJOR HAIVER (12). THE EECOND-SFACE TUNBINE BLADES ARE HICNM {YCLE WD LOW EYTLE FAVIGUE L1FE LIMETER OY HAJDR WAIVER (13) DR 2275
Jt133. TRE FINST-STAGE AKD SECOND-STAGE TURNIHE BLADES HAVE COMPLETER DESIGM WERNFICATIDN TESTIHG FOR MAYURAL FREGCUENLY,
|HCOE SHAPE (%1, AWD RIREES DIATAIBUNPOM AT YHE FIR TREES {10).

LOZ -9

FAILLRE CAUSE H: OISC FIA TREE YIELDENO AND FRAALTIRE

THE FL% WEEEE OF TAE DIST (1) AND SAAFT §2% TRANSHIT MOROUE DEVELOPES BY TKE TURAINE BLADES TD THE ROTAVIHG ASSEMALY. <11 REODTUS
THE DISC AND SHAFT ARE MAMUFACTURED ErfLI2TNG WASPALOY DIF HOAMMGE, WHICH WAS EELECTER FOR [T3 FENSILE STEERETH ANO (21 R30D7703
[DUTTILETY AT ELEVAVED TENPEMATUAES, THE ALLDY 15 VACIAM MELTEQ TO MINIKIZE INPURITY FORHATION AND THERMD-MECHAMICALLY (31 R35-257B-11
|PROCESSER 1@ 1MPROWE HIGH TEMPEMATLRE STRESS RUPTURE GUCTELITY (1) (29, THE ALLOY NS CORROSION REZISTANT MMD ERWIEITE ¢&] RLADSIZ,

JA RECRYSTALI2eD STAUCTURE WHICH REQUMEES TRE USE OF A HYDROGEM BARRIER 10 PREVENT EMAHITTLEMERT (¥}, THIY IS PROVIDED IR0
oY oott PLATING OF THE CRIVICAL SIRFALES {1} {2). THE GOLOD PLATING AT TME ¥IR TREES 12 BROACHED 1 PIOVIDE A CLOSE (31 DAR 2028
ILERANCE FLT WITH FHE TURBTIME BLADES. FONSING GRAIN FLOW 135 SPECEFIED FO HANIMIZE BMATERIAL PROFERTHEE tH THE t5) paR 2033

DIRECFLOM OF FYRESE IWMTENRATY {1} {2}. THE SHAFY HEEVS CET REQUIREMENTS FOR RIEH CYCLE FACIGLE LIFE (&), GUT 1% LOW CYCLE|CT) RSS8-L01-104,
FATIGUE LIFE LEMITED BY MAJDR WAIVER (5% (9}. IHE OTSC NEETS CEl REOULREMENTS FOR HIGH CYCLE #ARIGUE LIFE (&), BUT 15 LDV RsE-401-1
|CYCUR FATTEUE LIFE LIMITEN BY NRJOR WRIVER (£} (10). THE BISC AND SHAFT HAVE CDMPLETER DESIEN VERIFICATION TESTING FOR (81 FEs-4ld-32
IH'MIJITM FREGQUEMCY CF) AND STRESE DISIRIBUFTOH {8). {7} AR Pa32

(103 AR 2474
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FAILURE CAUSE |; WGRZLE FATLURE i
1
FAE FIRST-ATAGE (13 AMD SELOND-SVAGE (2} NGZZLES PROVIDE MEMDDTAANIC CONTROL AMD EWIDANCE T0 THE TURBINE HOT-GAS |ty ws0OTTSE
FLOMETAEAME. THE FINST-STAGE NOZZLE 1S CAST FNOM MAR-H-24S WITH WAFNIUN MIDETION TO THE GASIC ALLOY. THE JAFKIUA {2) ROOWOZT,
SOBITION IMPROVES DUCTILITT AMD CASTABILLTY IH THEY WALLED KOLLOW SECTIONE (33, THE ALLOY WAS SELECTED FOR 178 REABITSE
COWGIHATION OF RUPTUAE SYRENOTH, RESIGTAMEE TO CREEP, AUb REQUIRED SIATIC MECHAHICAL PROPEATIEY FROM AOUN 1O ELEVATED (3) RSE-B5TA-11
SENPERATURES {3). VHE FARKT-STAGE WOZFLE 1% NOT ISOSTATIC PRESSED 70 FURTHER INFROVE MATERIAL PROPEATIES (1. THE (6} RSDOITSS

FIRET-STAGE WDXZLE 1§ AXEALLY SECURED TO THE TURBIME NOUSING STRUT AGSEMBLY d4) BT 35 STRETCH HOLTH (5) AN LOCKED NT '3 |¢5F ASDOIEID
LASHERS £8}. WHE AIRFOIL YAMEG AAE ROLLOW CAST TO REOUCE THERMAL STRESIES MRING OPERATEON. CONLAMT 12 INTRODLDED FROH |8 RSOTOR2

THE STAUT TO YHE WOLILE FLANRE 10 MEGUCE THE THERMAL GRADIENT BETWEEW FNE TUO PARTS POR STABLLITATION 0F THE WADIM (7Y RIODFRID
INTERFEREMCE FIT. THE SECOKD-STAGE MOZZLE AIRFOIL STRICTURE 15 CAST FROM MAR-M-245 WITH HAFMTUN MIGITICN T VHE EASIC {B) RLAOEIZ,
ALLOY. THE SECORD-STAGE WOZZILE CASTING (4 NOT ISOSTATIC PRESSED 'O FURVHER IMPROVE MATER!AL PROFERTIES. THE RN CPIZORDN0TH

STRUCTURE [% WANUFACTURED UTILIZING FONGED WASPALDY, THE ALLOY E5 SOLUTIEH NEAT FREATED, STABILIZED, AHD ACE- WARDEWED {9y BAR 2W7
€2) ABP WAS SELECTED FOR L15 REGUINED TENSILE STREHGTH (35. MYONOGEN PROTECTION FOR TAE OOX STAUCTURE 15 MaY REAQUIRED (10) DAR 214k
pUE TD THE LOM CPERATIOHAL STRAIME. VHE ATRFOIL AND G0N STRUCTURE ARE AXMALLY FRELOADED AGAINST EACH OTHER AND NHE (11) RS5-2M3
RETAINER BY RADAAL WWUBES WMIDM TRANSFER CODLANT FROM THE TURBIKE HOUSING VG THE NMTERMAL CAYITY OF THE 0K STRUCTURE
{2). THE TUBES ARE WAMUFACTURER UTILIZING A-2B4 CAES, WHICA MAS SELECTED FOR 118 TEHSILE STREMETH And RESINTANCE TOQ
CONROSIOR AMD GTRESS CONLDSIOM CRACEING (3}, TVHE ALLOT 19 COLUTION HEAT TREATER, AWD AOE - HARDEHED {2) AND WDES WOT
[REGUTRE HYDROGEW PROTECTIOH £33, YHE IMUERSTAGE SEML CONTAING WHE BEAL AWb RETATKER ELEMENT. THE SEAL [5 MAMUFACTHAED
{UTILIZING IMCOHEL 42%, WMICKH HAS SELECTED FON 179 STREMGTN AT ELEVATED TERPERATURES, FAEMICAALILITY, AHD BAAZEARALITY
¢3). VHE ALLOY FE AMMERLED, FORMED IN#f RCMEYCONE CELLY, AHD JRAZER {23 DHTO THE RETAIMER. ALTHOUGN YHCDREL 425 1%
AFFECIED BY HIGH PREGSURE NYDROCEN, PACTECTIOW S MOT REQUIREC DUE 10 TNE LM OPERATIOHAL SVEAINS [3). [KE RETAIMER 15
[MAHEACTURED UTHLTZENG RHMEALED MAYKES 188, WNICH WAf SELECTED FOR ITE SCEENGEE AT ELEVATED TEMPERAFUREN, CORROS I
SEEISTANCE, AND RESTSTANCE 10 DECRADATICN IN HIGH FRESSURE GASEOUS HYDROGEW {37. THE RETRIMER, WLTH THE ATVACHED SEAL,
1% SECURED TO TSE BOX STRUCTURE 9 B WIVETS (2). TAE ROZZLE 15 PILDTED 1B THE TURALME AOUSIME {5) AMD THE SECOND-SFASE
WOZZLE FLANGE (7}, VAKGEWVIAL ROTATICN |9 PREVENTED BY SCALLDPS [N THE WOIZLE FLANGE UNICH ENGAGEY MITR THE RADIM
COOLAHT TUBE PASSAGES AT THE OUIER DIAMETEA {23. THE BON STRUCTURE, TUREE, AND DUTER SNADID DF TRE ARIRFOIL STRUCILURE ARE
SOOLED MY WINED CDOLANT, WHILE VHE AYRFOIL UANES ARE HOLLOW CAST 10 REDUCE THERMAL SIRESSES DURLHG OPERATIIM. ENOIHE
TEST EXFERIENCE WITH THIS ALLOT FROM CONVAMINATION IMFALCT AND SHGESTION 1N THE WPFTF TUABITHE HWAVE HOT REELLTED PH NO2ILE
FAILURE. THE STRULTURAL MNALYEIS FOR DESIEH OF THE TUREBTHE MOZILER USED MATERIAML ¢ROFERTIEE APPROPRIATE FOR TRE
VOPERATANG EMYIROMMERT [NYDROGEM RECA STEAH] AND TEWPERAVRE., TIE RESULTS OF THE AMMLYSTS SHOMED ADECURTE MANGIN M
STRUCTURM. INTECAITY GUW LESS THAM [EI LIFE FOR LOW CYCLE FATISUE. WHE MOXILES MEET CEl REQUIREMENTS FOR WIEW CYCLE
FATIGUE LEFE %), BUY ARE L0V CYCLE FATIGUE LIFE LAHITED BY MAJOR MAIVER (9} {10). CONTIMUER LEE WETA RLLOVAGLE

D SCLEPANCTES WESULTING FROM DPEFATION 15 EVALLATED AMP DOHTRALLED PER THE RECUIREMENTE OF THE MAINTENANCE CONTROL
DOCLMERT (111,

20Z-d
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| FOSSIBLE CAUSES

[FALLURE CAUEE A

PASE T

B N E E A R EE R E AR R EA A R R AR AR R e s EEEEE ERE N EEEam

e R e e e rmAE AR EE L mEEEEE I EEEA--

| DESIGH | TOCLMENT REF, |
L e e e Lt L R L L e Ll L R L L T Sy [
JALL CMISES: |
|I'IE HINTMUM FACTORS OF SAFETY FOR TNE FIRST-STAGE FUNBINE BLADES, DAMPERS, TIP SEAL, RETAJMER, WDIZLE, OTSE, AND THE Jr1y mes-g548-14,
SECOMD-ATACE TUNRINE BLADES, DAMPERS, TIP SERL, UNZZLE, MOIZLE FLANGE, AWD THE TUNTIME HOLSING,-DISCHAREE STRUT, HAIN CFI20RA003A
|PuMP HOUBENG, JET REWE, AMG SHAFY MEEY CE| NEQUINENERIS [1), THE GWDMARE PARENK PATERTALS WENE CLEMRED FOR FAACTURE (2) WRSA Task 117
|HECHANICS/NDE FLAM GROWTH SINCE THEY AME NOT FRACIME CRETICAL PARTS, EKCEFT FOR TNE ROTOR SHAFT ANOD D1SCNARGE STRUT (1) ALo0ATS
WEICH WERE CLEANED AY CRITECAL IMITHAL FLAG 51ZE PETECTABILITY, THE HAIN WOUBING, TURALWE NOUSENG, FARST-STAGE TURGINE
BLAOES, WOIZLE, DISK, AND TSE SECOMD-STAGE TURHIRE BLADES AKD MDZZLE VERE CLEARED 9Y RISK ASSESSMENT (2). REUSE OF
|PARIS DURTNA OVERBAUL ARE COMTROLLED @Y THE REQUIREMERTS DF TAE DVERHAUL SPECIFICATIONS (3).
INEPECTIOH MWD JEST |
ttdwdrmeammf e s e r T Em e r T R E T EE S E EEE T E R E R R EEE E R N EE R N A N R R A A A h e = 4 R R — e b e T R TR R M M R A NN L N R mm e m - v .
| SIGHIFICANT CHAMACTEANISTILS | INSPELTIONCR )/ TERT (%) ] BOCUMENF REF. |
e e e e e e A N R o L = e m e M TN R R M R R F N M e N A = A A kN k= —afaa e mEmE A mEEa A ao o
AEDOTFOT - FIRSY-SVAGE BLADES [ustoFra
REDUTTI) - SECOMD-STAGE BLADES [nsHOTTYO

c0c-4d

HATERIAL INTEDRETY

HEAI TREAT

ASSEMELY IWFEERITY

MAFERIAL INTEGRITY 15 VYERIFTED PER SPECIFICATION RECUIREMENTS.

BLAOE CASYENGS ARE RAGIQGRAFNICALLY THSPECTED PER DRAWING REOUIREMENTE.

HEAT TREAF 15 VERIFIED PER SPECIFICATION REQUIREHEMIS.

THE FIRST-STAGE TURRTNE BLPDES ARE §ORESCOFE [NSPECTED AFTER EACH ENGINE HOT FIRE AUD
AFTER EACH MURACPLMP REMOVAL .

|SLADE FIBAL EURFACE 15 PEMETRAMY AMD NADIOGNAPHEC IMSPECIED PER SPECIFICAYION
|RECUTAEMENTS .

BLADE WEIOHT, FINISH, BLAUE SEY BALAMCIRG, AKD ACCEPTARILITY 13 VERIFIED 'mr ENGINEEREHG
PER SPECIFICATION REQAUIREMEMTE,

AIRFOIL DIMERSIONZ, CASTING TRAWSITION, AMD RADI| ARE IMSPECTED FER DRAWING REQUIREMENTE.

|
llsnmvm

RS0ATTOF
RS00TTT0

[
[mvro-1s7

aF 1001 - 053
AL

CHESD W& TEUD 040
OMESD COCERQD.O10

RAO113-115
RAON S - D05

RLODATS
RLODA1S

NsDOT7OF
nsDOTT1R
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| POSSIME CAUSES

CRITICAL ITEMS LEST

i LMEFECTEOH Aab rEsT
el i e e L R L Ly L L L L L L L L L e s e aas
[ SIGNIFICAKT CIARAEFERIZTICS | [RSPECFTOM{S)/TEST(5)
mmmm s s T s — - - - T r R m I E AR L E R AR A LR LA Ao e e e m - I TR IR A AL e e e e m s FmARIRE RS LR rsmn

FAELURE CAUSES B, Cs

tac-a

FAILURE CAUSE D:

RE(O7Y3 - RETATHER

RENTF1& - FIRST-STAGE
KOMEYLOME SEAL

REOOFHE - EECONE-STAGE
MOMEVCOME ZEAL

IMNIERIAL INTEGRLTY

HEAT FREAT

SURFACE FINESH

ERAYE TRIEGRITY

ASSEMBLY IHTEGEITY

ASSEMELY [MTEGRITF

NSO007FDT - FIRST-EVAGE BLADES
ASO0FFI0 - SECOMD-S1AGE REMDER

|NATER[AL EMTECRITT I5 WERAIFIER PER CRAWIMG REQL]REMENTS.

HEAT TREAT AUD ANMEALTWG ARE VERIFIED PEN DRAWIMG NEAUIREHENTE.

|RISKEL PLATENG 1S IMSPECTED PER ARAUIAG REQUIREMEMTS.

JUMEYCOME BRAZENG TS INSPECTEC PER SPECIFICATION REQUIREMENTS,
KDREYCOMA SEALS ARE IMSPECTED PER EFECLFICATION REGLIREMENTS.

THE RETAINER ASSEMALY, SCREH [OROUE, #MD STAKING OFERACIDONS ARE INSPECTED FER DRAMIRG
NEDUPREMENTS AME HAIOR URIVER,

THE RETAINEN TO+ SECOMR- STASE NOZILE ASSEMALY GAF 15 INSPECTED FER SPECIFICATION

REAIM REMEKTS AMD #HAMIE HATYER,

SEAL DIAMETERS ARE [MSFECTED PER SFECIFICATION RETLIAEMEN!S.

THE FIR3I-5TACE TULBIHE BLADES AND \FSTREAH COMFONEMTS ARE MORESCOPE INSPECIED AFTER EACN
EHIINE HOT FIAE AMB AFTER EACK TURBOMUME REMOWAL .

........................

| DELUMCHT REF, |

N e T N F N N L e e e T EE R IR e R N AL o rasamsLe e e

ASDOTI1Y
AS00T4

REOITHSE
RO
RE0GT 1L
REQRTIE

REOIT P14
RE] 715

LTI L
RSO0 S

AAGIO7-070
RFOO b -004

RS007701
Joar 2698

RLOOAYS
JoMRED YE1HLO. 04
joAR 2656

RLONG1S I

REQOFFOT
RSO0

RFEO01 -051

RLGDS 51

OMASR Y4YEUD. 040
[HRSO COONAD. 10
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| POSSIBLE CAUSES

FAILURE CAUSE E:

FAILURE CAUSE F, 0:

C0Z-d

FAILIME CAUSE N

B L

CLEAHLENESS OF LOMPOMENTS

CRITECAL ETEHS L15T

R

cmAi AL aN-RdiiEmmass

B A A NN A EAE LA e d e hd e e AR A

{ SIGAIFICART CHARRCFEMISTICS |

RE2OTHE1 - FIRET-SUNGE
CEMTERPLATE

WAYEREML IHTEGEITY

NEAT FREAT

‘TALSEHOLY INTECR|TY

RSDOTFOT - SWAF]
ABOOTIDG - DISE

MATERTAL IMTEGRITT

e L T L L.r LT T T

LOMPONENTS ARE VERIFIER CLEANER PER SPECI FICATION RECHITREHEMTS.

AEDOF?N - AFOTE COMPONENTS

CLEMHLIUEES OF COMPIMENTS

RIGOTEO - FIRST-STAGE DAMPER

REOOTFY] - SECOMD-GANGE BAMPER

L.

IRSRECTI0M AKD TEST

INSFECT IOM¢S) S TEST 5]

COMFONENTE ARE YERIFED CLEAMED FEE SPECIFICATION RECUIMEMEMTE.

MATERIAL IKTEGAITY [$ WERIFIED PER DPRAMIWG RECQLHREMENTS .

MRHEALING 15 YERIFIED PER DRAWING REOQH|NEMENTE.

|MATERIAL INIEQRETY I3 YERIFIED PER SPECEFICATION REQUIREMENTS.

Lt L T R P

COOLANT CIRCUITE ARE FLON-IASPECTED DURIMI NESEHELY PEA SPECIF ICATION REGUINEHENTS.

BLAMES AMG DANPERS ARE IMSPECTED FORM WOWEMENT FER SPECTIFICATION RECHIREHEATE.

|
|0AHRER POCKET DEMEMSIONS ARE 1HBFECTED PEN DRAWING REAUIAEMEMTS.

THE EHAFT I5 PENETRANT AMO ULTEASOMIC INSFECTED PERR SPECCFECAT10H RECWIREMEMTS.

FAGE 9@

A L N N R R AR o L AAA AN AR o e EramEEEEEAc - crrramaET EE &

§ HOCUMENT REF. |

AL10001
RSOO77D1
4008
AL1000t

REQ07PH
rEd00

RSOOTT1
AS007PED
REDDT9E1
RSEDTTHI
e [F
ES0075
REI0FTY
RLDOEM:

ES00F 0T
REQOFQ

RE0GFIDG
RSO0 705

rEO1IT- 182

RAD 15- 115
RADL15-012

____qr,...------....
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[HEAT TREAN - |HEAT TREAT IS VERRFIEG PEM SPECIFICATIOW REGUJRENENTS. RBOH 78- 182
DISC IS FENESRAHT IKSPECTEQ PER SPECIFECATION REQUENEMEMTS. A1 15-114
ASSEMBLY IWTEGRITY MAXIMUH GROMTE |5 VERTFIED §¥ THE SHAFT AND O15C SPIM AT HIGH SPEED FER DAAMING ESDOTTE
REQUIREMENTS. REDDTTOS
THE GELD PLATING IN THE HOT-GAS AREN OF TNE SHAFT AMD BISC IS VENIFIED PER SPECEFICATION [RAT109-00%
AHD BRAMING REQUIREMENTS. REDOZFOZ
REO07 7S
TRE SNAFT DRY-FILM LUBRICATION 15 VERIFIED PER ORAWING MND SPECIFICATLOR EEQUIAENENTS.  (RSDO7703

Janp112-003

TURBIHE END CEMPONENTS ARE RORESDOVE INSFECTED FOA EVIDENCE OF LSS DF GOLD PLATIMG PAIOR |omRsD vh1BUD, 42
T EACH FLIGHT,

FAILURE TRLUAE I: |R$ﬂl]ﬂ5u = FIRS1-STALGE MDTILE R50DT 50
|Rsen7Tsz - SECOMD-STAGE WOZZLE RSQ07P52
{RDOI6D2T - HDIELE ARSENBLY ROO 5027
{MRTERIAL TNIEGRITY [MATEN TAL INTEGRITY IS VEREFIED PER SPECIFICATION AUD DRAMING REQUTREHENTS. REO1TO-66
i REDOPT52
THE FRNSY AND SECOND-STAGE NOZZUE CASTINGS ARE WOT LSDSTATIC PRESSED PER SPECIFICATION  JALONS&N
RECUIRERENTS.
NOZZLES ARE PENETAAMT ERSPECTED FER SPECIF [CATION REQHIREMENTS. RAO11S-11&
NEAT [REA] HEAT TREAT IS VERIFTED PER SPECIFNCATIOM REGUIREMENTS. KROS1 | - 20

anE -4
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ALL CMISES:

202-49

FAILIRE HISTORY:

CPERATIOMAL LISE:

CAITICAL 1TEHS LIST FagE 11

INSPECTIDM AND TERT

E R RN A N R NN R N AN W N E NN NN NN EE NN RN ER RN AR R N N N R N R AR R K K ke e o A N R N N R RN R AR dm me e N R L EESEL LA

| SEGKIFICAN! CHARACTERIBTICS | INSPECT ICH{ S/ TEST(S)

ASSEMOLY FRTEERITY

R3AOTHIY - HPOWP

ASSEMALY INTEERITY

|WOEZLES MAE LRTHASONICALLY INSPECTED PER SPECIFIIATION REAUIREMENIS.

FDEILEG IHALCCESSIBLE SURFACES ARE IMSPECTED PER SFECIF (CATLON REQLIREMENTS.

ATRFOIL CONTOURS ARE IWSPECIED PER DRAWING RECUIREHENTS.

THE PUMP SUBARZSEMILIES MRE JWESPECTED BIRING UVEANALL PER SPECIFLCATION REQW'IREMENTS,
INGPECTIONE DWCLUBE: WISUML, DIMENS[ONAL, PENETRART, AHD REFLACEMENT OF USAGE ETEMS AS
ARPLICALLE, PER OVERAMIE CLASS[FICATEOR.

OFERAF EOK/FERFORMANCE X VERIF IED BY ENGINE HOF FIRE TESTING AWD 24D E L M [WSPECTIONS,

AM INTEANAL BDRESCOPE ENSPECTION OF THE FIAST STAGE WOPELE AMD BLADEE |5 PERFORMED PRICR
TO EACH FLIGHT.

TORGUE CHECKS ARE FEAFORMED FRIQA TO £ACH FLIGHT.

HPOTP MICROSHAFY TRAWEL 1% PERFONMED PRIOR 10 EATH FLIGNT PER SPECIFICATION REQLIEREMENTS.

|OATA FROW PREVIGUS FLIGHT OR HOT FIRE 15 REVIEWEC FOR FROPER TURBOPUMP
|OFERANNOHSFERFORMANCE,  (LAST TEST)

COMPREHENS IVE FAILURE HISTORY DATA IS5 MANUTAINEDR 1IN THE FROBLEM REPORTING DATABASE {PRANS/PRACA).
AEFERENCE: MASA LETIER SA21/BA/B08 AMD RLOCKETOYME LETTER GONCODTAT.

MOT APRLICABLE.

| DOCUMENT REF.
RADT 15 - B12
LYT4
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=TI
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FHEA{LIL WELE JDINKTS

[RLE 0409,
BASIL WELD
CONP IHENT PRAAT WD, WELD MO,  TYPE
MATH HDUS N A5907729 1,2 £
HAEN HOUG1HG TSTIH 3 EEN
HRIR HIYS1HG K5B07T2 CRU
NN NOUGIHG REBOTTEY 1,12 6N
HATH HOUS1ME REOOTTZY i3 EON
TA14 HEUSIHG REROTTZY W17 I
NATH HAUSIHG RBOOTT2Y B, EM
YAIN HOUSEHR RIDO772Y 2,13 AW
HATH HDUS1 HE R5007728 2,0 o
NAIH HOUSTER RIRIIZY NS9O
NATH 1DUSING R9DR7 729 15 BERY
HATH HDUS!KE AGOET7RY " BIRY
NAIN MDUSING R3O0} 124 1 L
NATH IOUSIND RSADIT2Y 0 BIRM
RASH HOUSTHE Lt a2 G
HATN MEGS|HG 25607729 54 STAW
NRIN HOYSTHG N5ROIIZY 15,5 S
HAIN MELS |G REOOTTZY Y HTW
HATH HOUSTHE RB0OTTZ 82 BTN
NATN HOUS 1HG k3002 43 Bl
NATN EOUS1HE RE0OTTZ v A
MAIN HOIS1HG RBOTIY 45 BT#
HAIH HOUSIHG RBCOTTZY §6-70  BTAH
INET WSTHG RG007712 1 AT
INET HOUSIHG RS00TT32 8,9 BT
VOLUTE FB007772 1,15 9T
VOLUTE RB007732 0,H 0T
YOLYTE RS007712 nn oA
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TABELE 1400,

FREA/ELL HELD JOINTE

HiG FRESSUME GXIDIZER TUMSOPUN

ADET CRITITAL INITIAL
BASIC NELD S10E WOT  FLAY BIZE NOT RETECTANLE
CONPDNERT PARTMD.  NELD HR. TYFE  fUASS  ACEEBS HEE Le¥ LOHNENTS
FLNGE RB00T736 bt 1L I | Y
FLARBE ROIIZIE ML M I ¥
FLANGE RE007 734 -6 B 1 Y
FLANGE REONI I3 19,20 BAN \
FLANGE REO#773b 1 s |
FLRNGE RENDTTH 22 EBN 1 X
FLAKBE AEN07T34 7 g 1]
FLANGE REOOTT34 0 w4l 1
FLANEE REOTT34 % 1 K
BELLD¥S REOOTIM 1,25, ot ] y
FELLNS REDOTIM 3,1 (40 ]
HOVSIND RECOTI 1,1 ) 1 Y y
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FITELD CONFIQURRTION WARIAMGES FROM CIL RATIONALE
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11-07L8-554

PAGE 1 OF 2
GIL JVEMS: BADD-XH | _ wors PSR RSOOTFY
e L L L L L L L L E T R R T I T T g ey S
BASE LINE RATIOWALE | VAR [ANTE ] CHANGE RATIONALE [* VARTANT DASH HUMBER
e L R L e T T
1. BMB-02, BADO-03 SECOHD  |SECOND STAGE WOZILE CARTINGE |WDT [SOSTATIC FRESS IMCREATES STAUCTUAAL INTEGRITY §¥ REQUCING CASTING -121, -§31, -r4r, 154,
ATARE ROXPLE CAETINE 15 NOT HAVE MOT @€EM HO! 1SCSTATIC  |WICROFORDSLTY. =141, -tr1, =199, -1,
ISOSTATIC PRESSED PER DAAMIND |PRESSED =M1, 211, 22, -5,
REQUIREMENTS. {ECP 1K-2R40) |usE AS ES RATIOMALE: -241, -251, -281, -a,
: . =201, -30F, =317, -18%,
1. LEFE LIMIT oM WoM KOT ISOSTATIC PRESSED ZWD S1AGE ROXILES REDUCES =350, -IM, -4
PROBARILITT ©F LOW CYCLE FATIGUE CRACKING RESULTIMG FROM EXLESSIVE
HICROPURDEIFY. C(OAR 294T)
Z. A PENEIEMNT INSPECTION IHTENVAL WAS BEEN IHPOSEC OR WOM HDT 1305TATIC
PRESSED 2MD STRGE NOZILES TO VEAIFY MO CRACKIHG M ENCESY OF ALLOHABLE
LIHITE.  (PAR 2147}
2. B4O0-13, A400-22 BEARINGS ARE PROCESAED AND LOWG TERH FATIGUE LIFE ©F BEARING |5 ENTEROED BY REDUCING THE ALLOWELE SIZE AKD {-121, -131, -1, -15t,
PROCESSEC: MNO IMSPECTED PER  |INSPECTED PER SPECIFITATION  [GIMATIVY OF ALLWARLE DEFECTS, : -1, 10, -1, -,
SPECIFICATION REGLIREMEMTE REQUIREMENRTS (RLOOSSA), -2, -4, -211, -IN,
(RLODD1S].  LECP M9} JUSE AE IS5 FAT!OMALE) =21, -39, -281. -2,
-291, -3, -911, -33%,
1. WEAR LIFE LIMIT ON DEARNHGY PREVENTS WEAR FROM CRCEEDING NLLOWMILE -3R1, -3IM, 404, AW
LIMITY. (DAN 2054, DAR P02 -R21, -4, 44y, -E51,
-4 41
2. CONTIRUED WSE HITE ALLOWMALE DISCREPAMCIES 15 COMTROLLED PEN THE
WAIMTENAHCE COMTROL OOCUMENT REUUIREMENTE {PA£-270%).
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CIL ITEMS: B&00-NK |
BASE LINE RATTONALE | VAR IANCE
3. BAG0-21 HOUSING PETAILS |[HOUSIMG DETAILS HAWE NOT BEEM

ANE ULTRNSONIC LNSPECTEG PER |UI.'I'IH.EBI.III: INSPECTED PER
ORAVING AMD SFECIFICAYTION IIIIMHII[‘- ARD SPECIFICATION

RECIREMENIR. {ECP &HB0% |REQUIAE PEMTE.
£, B&D0-21 FITTIK] ASODTTZ7-059 TEE-FATTING 15
. |NATERIAL IHYECRITY I§ MAMUFACTURED FROM AIR MELT

VERIFIET PER SPECIFELRYIOH 321 cRES DAR (0D-5-TEX CLE
FECUIREMENTS {IACOMEL THE, COMD AD.
REDIID- 153,

b

mLiEmY I wre mmdAAEREEAEEEEt AEE S smawdt AR mrnd

P asmmmma mwr-diEsimEAEEEEEr-—iiAELEEsEEmEsEssddiiANsEEEErETEr - - liSLEEEE =

@

FIELD COHFIGURATION VAREANCES FROH CIL RATIDWALE

hPoTR
| CHAMGE RATIUNALE

THE ADDED WDt PROVIGES ADOED CONFIDENCE THAT THE CRITICAL FLAY 21ZE 1% DETECTEN
IW THE PAREWT MATERTAL OF THE HOUEING OETAILS.

USE A5 [5 RAFICHALE: -
1. HWOUEING DETAILS ARE ACCEPTABLE WITHOU1 ULIRASUMIC INSFECTION DUE T A

PENETRANT IWSPECTION OF JHE HOUSING QETAELE, TIE PEMEVRAMT PRSPECTION
[9 ADEQUATE VO BETECT CRITICAL IHITIAL FLAUS UNILH ARE THROUGH TRALKS.

INCOKEL T15 MATERIAL DOES MOT EXHIAIT IWCLUSION STRIMGERS WHICH ARE SUSCEPTABLE
T CHEMECAL ATTACK AHD MAY RESULT 1N LEAYAGE.

|UST AS 15 RATIOMALE:

{. FITFINGS ARE LEAK CHECKED FOLLOWING PNOOF PRESSUNE TEST PER RLIDST.

7, LOADS THOUCER BT FAHRICATION {WELDIHG AHD PROOF PRESSUNE TESTING) ARE

HIGMER THAW DPENATIOHAL LOADS AND EUFFICIENT TO SCREEM -O5¢ FITTINGS
FOR LEAKAEE.
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P/ REODFT
VAR AU DASH HUMBER

121, 131, -1, 16,
81, =171, 4181, -1,
201, -211, -281, -8,
261, -251, <261, 27,
s2¢, =301, -3, -331,
-351, -371, -501, 411
421, -§31, -&&1, -451,
481, K71, -4B1, 591,
-5M

-1M1, -t
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