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Campthent Gravp: Lombustion Davlcea Prepared: A Kay
CIL llam: AEDS-IH Approved: 7. Mgwyan
Fart Humber: RO T8 Approval Date: Rt ]
Compdament: Fueal Preburnar (Phaea [1+} Change 8- 2
FMEA I*am: AGDE Cirectve #: CCHOME3-£1.5538
Falura Made- ARl {al% te Ignita
Pagm: 1pf 1
Citic ity
“hase Failtare f Effzcl Descripian Hazard Role-enca
) The {.e preberrer grages do nof ignile, cauzing fuel pump speed o be below redline value  Misslon sorob. Lese of wehicle due to LO%- iR
41 *ch apsratic may rezal i fallore to estagksh lusl rebumer Mnition & raol deteclad. ME-FERS

Radundanry Sereens FUEL PREBURNER SYSTER - SENSOR E¥ST=M: LINUIKE RFEDUMDANC Y

A: Base - Radumdan| hardear= ifms ate capable af checkad doeting norn g-ouns tumardnd,
B: Cays - Logs a' A redundand Hardware fems 15 daleclatle dunirmg g,
C Pass - Lo== of redundar| ha-dwars iterrs could nat resolt from = single credikle svent.
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Compavanl Groump: Combution Deylzes Prepared: A, Kay
LI [tem: A505-01 Appraved: T. Hguyen
Par Humter: ROC17439 Approval Data: NBIGE
Companeant: Fual Freburner (Phase 11+) Changa J; z
FME& Hem: ARGE Dirmetive ¥: CCRO ME-D{-5237
Fallura Mode; ASIfallz 13 ignite. '

Page: 1of 1

Design / Crcurent Raference .

FAIL URE CAUSE: A Contamingkion which blocks fued orfices or passages.

THE FUEL 15 FILTERED T 400-MICRONS AT THE EXTERMAL TAMK (f} THE FUEL 451 DELIVERY 5Y5TEM |5 DESIGNED TC REMOVWE ANY FARTICLES THEAT MAY CalS- PAHIIAL OF
TOTAL BLOCKAGE QOF THE PASSAGES. A ALTER LDCATED AT THE HEAD OF THE DELIVERY SYSTEM REMOVES PARTICLES FROM THE FUEL THAT MAY BE LASOE ENGUIDH TS
CALSE A REDUCTION TN FLUEL FLOW (2. THE FILTER 1S DFZIGNED TO STOP PARTICLES IM THE FUEL ANE ALLCY THER TO SETTLE OFF THE FILTER FACE (M. THIS ALLOWS OB
PRHTICLE REMOVAL WITHGUT FILTER FLOW BEDUSTION, SHQULD GROSS CONTAMINATION DGOUR, THE FILTER CGAN WITHSTAND PLUGGING OF OVER HALF OF ITS SURFACE
ARES EEEGRE EXHIAITING A REOUCTESH N A5 SHAMEER FUEL CELIVERY. A PRE-START HFLIUM FLIRGE MINMIFFS THE POSSIRINITY OF AS| ICE RLDCKAGE THR AS| FUEL
FILTER |5 FABRICAIED FROM IKCONEL £25 ALLDY WHICH WAS SELECTED O THE BASIS OF ITS BRAZEABILITY, WELDASILITY, MACGHINABILITY AND MATER AL *ROFPERTIES 1),
INGOMEL 825 CAH BE BRAZEDWITHOUT PLATIHNG 1M & CONTROLLED ATIMOSPHERE. THE FUEL FILTER IS BRAZED IN EITHER HYDROGEN, ARCGON ANDHELIUM, HELILM OR A
waACHUM {51, THE PHASE I+ PUWERHEAD AS| SLEL FILTER GESIGN IS1DEMITICAL TO THAT USED CN THE PHASE || POYERHEAD AND EMGIWE, AND HAS BEEM ANALYZED FOR FLOWY
INCUGED LOADSE, DYRAMIG LOnES, AND SRESSLRE LOAGS ANED MEETS THE HiEH CYCLE AND LW CYCLE FATIGUE LIFE CS[ AEQUIREMENTS (5. THF MINIMUM FACTORS 02
SAFETY FOR THE /5] FLUEL FILTER MEET GEI REQLIREMENTS (6). THE A5 STSTEM HAS BEEN DESIGH VERIFICATION TESTED FOR LW PRESSURE ISHNITION AND LOW MIZTURF
FATIOS  THE PHASE | FLEET LEADER S| FLEL FILTER WAS SUBJECT TOMIZROSCOFRIC AHD PENETRANT INSPECTION O™ T OCCASHING WITHOUT CETECTIMG AMY

ANCKALIES (7)
(11100 A3MASEI0: 2 REDOFOG4 {3 ROD1E225: (4) RSS-8571-10; |5) RA1I7-000 (6] RLUOSEE, CRIZCRO0OMIE, 7 MPR-05-309, MPR-83-085%

FAILURE CAUSE; B Contamination which blocks axidizer arlices or passages.

THE O¥IDIZER SUPPLY IS FIl TERED TO E00-K ICRONE AT THE EXTERMAL TANK (1]. THE OXIDIZER AS| ELIVERY SYSTEMIS DESIGENFD TO REMOVE ANY PASTICLES THat MAY
CAUSE PARTIAL OF TOTAL BLOCKAGE OF THE PASSAGES, THE PHASE I+ OXIDIZER A5 SYETEM IS IDENTICAL TO THAT USED QN THE PHASE I POWCRHEAL. THE PIIASE I A5
SYSTEM HAS BEEN NFRGM WER'FICATION 1ESTED FOR LOW PRESSURE |GNITION AND LOYY MIX TURE RATIOS (2},

(1) oD 135000, 1M RS8-208-18
FAILURE CAISE: ALL CAUSES
THE ASI CAM OFERATE OVER & WINDF MIXTURE RATID RAMGE. FARTLAL BLOCKAGE OF PROPELLANT PASSAGES CAM STILL ALLOW T MELY PROFEL | ANT IGHTHIM (1)

(1] RS5-33% 10

RES-2740-11
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INSPECTION AND TEST

Cofmponcnt Graup:  Combustien Devices Prepared. A, Kay
CiL Rem: ABOS-% Approved: T. Hijuye-
Farl Number: FOd1 7438 Approval Drba: LR
Component: Fual Preburner [Phase 114) Chamge A, 2
FIMEA Item: AGOS Dlrectlva ¥: C{RIKMEY-01-5218 f
Failure Modc: ASI fails Lo ignlte. *
Py 1 of 1
Falture Catses Slgnificar! Characte -issles Inspectipn!z) ! Testie) Laczuine a Felararse
A B FLTE= FO0*Az25
MJELFN TR IMTESRITY THE SILTEN SHAZE L INTS ARE WISUALLY INSFECTED TC WERIFY 1003 Al & FILLETS
&% SYSTEY CLEAMU'NESS  ASISUBASSEMEOLIES ARE CLEAHED OURING MAMLIFACTURING aND RRIOR TO FINAL ASZERBEY. RL3:03cq
FAOT13-01 B
AL TER BRAZING, THE PASSRSEE FORTS AND ORIFICES ARE INEPFCTEDIFOR BLOCKAGE BUE 1O [ AR LI 1)
ERAT MG MATERIAL
THE FUEL A5l STSTEM IS PURGED UURING PROPELLANT CONDITIONIMNG TO MAIMNTAINIT FREEE OF  CMISD ZO0FEC. 310
MO TURE ARG IZE FORMATIOH, aOMI5o 500FB3.325
CROPSLLAMT SYSTEM STRAE PROPFLLAMT SYSTER IS GRIED AND YERIFIED DRY FRICA T3 EACH FLIGHT. MRS ST CED RS
CLEAMLIKESS CMRED VA1 TRC 03T
ALL CAUSES ASSEMELY MTEGRITY THE HOT FIRE TEST NG AND ZNDE & M INSPECTIONS YERIFY CORRELT OPERATION. RLLOOS]-04
RLZOD3G-0:
RLCOnDSG-a7
AS| CHAMBERS ARE INSPESTED FOR DAMLGE PRIOR TO EACH LAUNCE LAST TEST). JMBSO YA RO 0473
Fail_ra fislon: Compre hens ve Fily-e hislory data e maidnzaired in lhe Proa'zm Raparting dotasare [PRAMICRACA)

Qzeialaral Lise-

Re{erence: WASA [silar S421ARANS and Rockel Jyne kedlzr 308005761
kot A pplicable.
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WELD JOINTS
Compoantent Group: Combustion Devices Prepared: A Fay
CIL Item: ARDG Approved; T. Nouyen
Component: ROD1 7433 Appraval Data: 90 0%
Part Number Fuel Prebumer {(Phaae [+ Change 3 1
LER5 Directive #- ZCBO NE3-0t-5238 -
Page: 11
Critiess” iptlal o
Rant  Flaw Sice Mot
Zida Mg Defectable
Zeorrpsnent Bagiz Farl Murber Wekf Humber Weld Twpe  Closs Moemss HCF o LCF CamNTen-s
PR BQIDY RE017=26 1 ESW | X
FPB 820 RIC17428 2 EBW i E
FPBBODT ROC 174 56 3 ERVY | x
FPBFLUEL CHAWEER RA517435 1 GTAN | X X !
FPB FUEL CHAWEBER RO1° 7435 7 GTAKY 1 X X X
FPSINJESTOR ROD1T4IE 1 EBy! fia X x X
FFE INJFLTOR Firy1rd 28 g EBw [ 1 X x
FRE IMJECTCR ROB17438 E GTAW It X
FFA INJECTOR ROMIT433 < EBW ] X VLY LA
FEE IRIELT SN RCO17433 L} EBW 1l X MR RA
FFR IMJELTOR HCD17434 3 Eanw I X A x
FPAFLEL MARIFOLED FRSocacze TIQPT], STaW 1 X x
gHO0T)
FPg FULl MAMNIFOLD R=009328 113CRT, GTAMN | X
FPB FUEL RHMIEDILD RSmI9023 13007 STAN 1 x
FPE OxiD IKNLET RS20 1 GTAVY ! X
FPB OXID ‘MLET RS00an3a ki GTAW | x X A
FPB OXID INMLET RS 0M0E0 4 GTAW |
FRERJURNER EXPANE OM DINT R5oponz2 1 GTAW |
PREZURNER EXPRAMIIDMN JDIMT R3ICEN32 1A Etalns 1
FER AZIFLEL LINZ RE0OREZE 1 PLC RTAW 3



87 -9

SSMEF  A&CIL

FIELD CONFIGURATION YARIANCES FROM CIL RATIONALE

Copmponant Group: SCombustion Devices Prepared: A Kay
them Name: Fuel Preburmer [Fhiese [1+) Approved: T, Ngiren
term Huriiber. BEDS Approval Dale; Q% on
Parl Numbae: ROXMT4A Change #: 2
Diractive #: CCRDMEX-01 5233
Page: 1of 1
BasE Lire Ralionale vanarce Change Rationals vaiant Dazh Hu-iber "
1. AGDA MO BATIOMALE 02 WELD DVERLAY EXISTS O OVERLEY WAS APPLIED TG PROVIDE FYDROSEW ENMEBRITTLEMENT D TR
EFFECTZD OKE PREBUIRMER ASSEMBLY. PRDTECTIDN.

2. AEO5-0-10-11. NO RATISHALE  POWERHEALRS FXIST UTILIZING

EFF2CTED

THE COMBINED FOLIR, JONE
PROOF PRE2SURE TEST FROM
THEHOT GAS MaMIFCLD. CFf
ECQUWREMERTS ARE
MAINTA'KED.

USE 2515 RATIQMALE:
BMALYSIS SITOWED MO HEE FROTECTION REQLIRED.

FHOT GA5 MaM T0LD SREDE PRESSUSE TEST ACCOMPLISHED SERFARATELY -

FRIOR TO COOLAMWT DUCT AMD WMalN MIECTOR INSTALLATION.

RES-A740-11

i

R 32C1-631, -701, -

31 331, 105t



