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REDUNDANGCY SCREEN
Campanent Group: Fropellant Valees Prepared: P Lowrdmaora
CIL Item: . D220-04 Approved: T. Hguyen
Componsnt: Oxidizer Blesd Valve Approval Dake: A iniee
Part Mumber: REQDROSE Changs #: 1
Fallura Mods: Erronesus position leedback signal. Dz e #: CCED ME1.04-5225
Fage: 1of 1
Cntizalily
Phasa Fature / E¥act Descriplion Hazard Reference
F Errenwous zignal not detacted by canlrcller resulls in loss of protection against Failure of valve to closa  Loss of vahicle due to orbiter dust 1R
432 ruplurs may result it OBV f2ily to close amd is not detected, ME-GIR A,
ME-GT3
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Redundancy Screens: BENS0OR SYSTEM - VALVE SYSTEM: UNLIKE REDUNDAMGY

A Fass - Redundant hardware itermg @re capatia of checkout durlng ramzl graundg turasround .

E: Fail - Loze of a redundant hardiuans items is not deteclzbla during fMighl.
C: Pass - Loss of readundant herdware iterms coald nat rasol frarm 3 single credible 2venl
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Component Group; Propollant Valves Preparad: F. Lawrimore
CiL. Tk D20-04 S pprovad: T. Nguyen
component; Oxidizer Bhod Yalve Aporoval Date: B30res
Part Numbs: AS009058 Change®: 1
Fallure Made: Erranenua pagltien feed back slanal. Directiva CCH0 MEX-DT.5128

Paga: 1ol 1

Casign ¢ Document Refarence

FAILLIRE CALISE: A:Damaged armatura,

THE ARMATURE IS MANUFACTURED FROM HY-MU B3 ALLOY BAR (1) COLD ORAWN AND MAGNETIC ANNEALED. MATERIAL IS SELEGTED FOR ITS MAGNETIC PERMABILITY AND
COERCIVE FORCE. THE HY-MLF B0 ARMATURE MATERIAL CANNQT ADVERSELY AFFECT THE INDICATOR FEEDBACK SIGMAL UNLESS THE ARMATURE ITEELF 15 DIMENSIONALLY
DEFORMED DR OTHERWISE PHYSICALLY COMPROMISED AS DETEGTABLE PER REQUIRED ACCERTANCE TEST VERIFIGATION SUCH AS DUTPUT CHANGE (). THE HOLISING
PROTECTS THE ARMATURE FROM THE OUTSIDE ELEMENTS. THE MINIMUM DIAME TRICAL CLEARANCE BETWEEN ARMATURE O.[ AND THE TRANSFQEMER HOUSIMS BORE (S
CONTROLLED {2). THE ARMATURE 15 DRY-FILM LUBRICATED {2}, THE ARMATURE EXTENSION IS HEAT TREATED INCONEL 718 (2). THE MATERIAL WAS SELECTED FOO TS
STRENGTH, DUCTILITY, AND WELDABILITY. THE ARMATURE EXTENSION MAY ALSD BE MANUFACTURED FROM INGONEL 525 BAR (2). THIS MATERLSL WS SELECTED FOR TS
INELDABILITY, CORROSION RESISTANCE, CRYOSENIC TOUGHNESS, RESISTANCE TO STRESS CORROSION CRACKING, AND RESISTANCE TO INDUCED FERROMAGNETISM (3). THE
EXTENSION IS KNURLED FOR A TIGHT FIT ON THE ARMATURE |.D. THE ARMATURE IS RETAINED BY AN E B, WELOED GUIDE ON THE END OF THE EXTENSION, THE LVDT ASSEWELY
IS LIFE LIMI TED TO PREVENT FAILURE (4),

(1) MIL-N-14411, GONF 1; (2) RES1114; (3} R55-8562; 14) DAR 1422

FRILUAE CAUSE: H: Open or shar clroult.
C: Change of internal resistance cauzad by molsturs, cormesion, or contemnation,

PARTS FOR THE CIRCUITS INVOLVED IN THIS FUNCTION HAVE BEEH SELECTED FROM THE M3FC CLASE S OR EQUIVALENT APFROVED FARTS SELECTION {13, ELECTRICAL
CONMECTOR IS DESIGNED TO SEAL AGANST MOISTURENCONTARINATION (2). RECEFTACLE PING ARE NICKEL UMDERPLATED AMD GOLD OVERPLATED T FREVENT CORROSION
3. GLASS BEADS (1) FILLALL CAVITIES AND PREVENT WIRE MOVEMENT. THE CAVITY 15 EVACGUATED AND BACK-FILLED WATH HELILKA, A TEFLON PLUG IS INSERTED IM THE
ACGESS PASSAGEWAY AND A BALL IS RESISTAMCE WELDEDR TO THE HOUSING ACCESS PORT, THE BALL REGESS !5 POTTED (5] FLUSH YWITH TOPF OF FLANGE, THIS DESKGMN
PREVENTS MOISTURE/CONTAMIMATION FROBLEMS {6). SOLDERING OF ELECTRICAL COMMECTIONS AMD TERMINAL COMMES TIONS ARE CONTROLLED BY SPECIFICATION (7
PRIMARY AND SECONDARY COILS ARE DESIGNED S0 THEY ARE INIULATED FRCM EACH OTHER (8. THE FUEL KD CHIDIZER SLEED YALVYES WITH THE POSITIONING 1M CATOR
ATTACHED HAS SLHCCESSFULLY PASSED DESIGN VERIFICATION TESTIMG (&1, WHICH IMCLUDED PRESSURE CYCLING {10, AND VIBRATION TESTIMNG i),

(1) BSM03928; (2] RES1232; (3) MSFC-SPEC-250; (4) MIL-G-9954, SIZE 12, {5) MSFC-SPEC-222; (B} 2-6149-2; (7) MSFC-SPES-278: (B) 4-514% (%) DVS-SSME-516: (107 RSS-516-17.
{11) R55-516.20 )
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iNSPECTION AND TEST
Componant Group: Propeflent Vahres Prepared: P. Lawrimare
CIL Hym: 0220-04 Approved: T. Nguyan
Cixnponent: Crxldizer Bleed Vale Approval Date: B3NS0
Part Mumber; RSO0BOSE Chanpga 3 1
Fallura Mode: Erroneous position fead bask slgnal. Direcilve k: CCED MEA01.521%
Pages: tof 2
Failure Cavess Significant Characierdstics Inspectionis] f Tes[s) Drcurnent Refersrce
A POSTION INDICATOR RES1114
MATERIAL INTEGRITY MATERIAL INTEGRITY |5 VERIFIED PER DRAVWING REGUIREMENTS.
ARMATURE DRY.-FILM LUBRICATION 13 INSFECTED PER SFECIFICATION AND DRAVIHG RBOT40-017
REQUIREMENTS. REEZ{11a
DIAMETRICAL CLEARANCE BETWEEN ARMATURE AND TRANSFORMER BORE 13 INSPECTED PER REST11s
DRAWING RECUIRERENTS.
8.C POSITION INDICATOR RES114
BLATING INTEGRITY THE PLATIMNG IS VERIFIED FER SPECIFICATION REQUIREMERMTS,
SOLOERING INTEGRITY ELECTRICAL SGLOERING |3 INSPECTED PER SPECIFICATION REQUIREMENTS.
ASSEMBLY CLEANLINESS CLEANLINESS IS VERIFIED BURING ASSEMBLY AND TESTING PER SPE CIFICATION REQUIREMENTS, RLTOM
RES111¢
ASSEMBLY INTEGRFTY EACHTRANSDUCER |5 EXANMINED FOR QUALITY OF WORKMANSHIP PER SPECTENCATION RESH114
REQUIREMENTE
THE FOLLOWING TESTS ARE PERFORMED DURING MANUPACTURING AND ACCER TANCE TESTIMNG:
- INFULATION RESISTANCE BETWEEMN COILE AND CASE.
- DIELECTRIC WITHSTANDING YOLTAGE TEST TQ VERITY CURREMT LEAKAGE 15 WITHIN
SPECIFICATION REQVIMEMENTS.
- STROKE DEFLECTION TESTS TO VERIFY FROFPER LISP LACEMENT, OUTPUT WOLTAGE, AND
PHASING. '
- SCALE FACTOR AND LINEARITY TEST.
- LOVWY TEMFPERATURE FUMCTIONAL TEST,
- HEL'M BACK FILE AMD LEAY TEST.
VWELDINTEGRITY " ALL WELDS ARE INSPECTED TO CRAMNNG AHD SPECIFICATION REDUIREMENT S, RLTOG 1

RADEDT 094
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Comparer  =up: Propallant Valves Prepareq; F. Lavmim
CIL lem: Da20-0a Approvad: T, Nguyer
Component, Oyidlzer Bfead Yalva Approval Date:  6i30ag
Perl Number: A3 A0S Change # 1
Fallure Moda: Erranaous position fasdback slgnal. Diractive #: CCBO0 ME3.0T-522%
Pege: 2of 2
Falire Causas Sgnilicant Charactenstlcs Imapectioni=) | Tast(s) Dacurmenl Relernce
ALLCALUSES FRE-FLHSHT CHECHOUT FOSITION INDICATOR GPFERATION 13 VERIFIED DURING EACH FLIGHT FLOW BY THE FOLLOWING
TESTS: [LAST TEST)
- FLIGHT READINESS VEST. OMRED SO0FADZ1 1
- CONTRQLLER PCANER LP. OMRED SO0FAD.213
«~ SENSOR CHECKOUT. QMRED SA0FANE1S
- PHNEURAATIC CHECHROUT MIQDULE LOAD AND EXEGLITE. QUMRSD SA0EAN 213
- PRE-CRYO LOADING CONFIGLUIRATION VERIFICATIOHN, OMRSD S00FAD21S
Failure History: Comg rebensive failure hislory data |2 malntained inthe Prablem Reporting database (PRAMS/FRACA)
Refarance: MASA lelter SA21ER30 8 and Rockelahia lmter SERCOSTE].
Operalional Uze:  Wot Applicable. '
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WELD . JINTS
Componetl Groop: Propellant Yalvas Frapared: P. Lowrfinicre
CIL Hem: DIzl _&Pprw'd: T. NE“‘H BT
Comporenkt Oxld]zer Bieed Vahre Approval Dads: [ [ 11
Part Number: RSO0 EDSH Chenga A: 1
Direclve #: CCBD MEJ-D1-5225
Parp: 1ot 1
Critlzal Initigl
Root FRaw Sizm Nat
Side jot  Peteclabla
Companent Bamsic Part buenbier Wald Number Weld Type  Class Acocess  HOGF  LCF Commarits
CGXIDIZER BLEED VALVE RSOME0SE 1 Egn It X X X
QX I0IZER BLEED WALWVE REQOBOSE 2 EBW i A
OXIQIZER BLEED WALVE RSNOBOSE 4 EBNY 1A A
BELLOWS RSDDAZHS 34 aOTAW | X X
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FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Camponent Group: Propgallant Valves Praparmd: F.Lowrimare
tarm Hame: Oxidizer Blesd Valve Appirgwed: T. Mauyen
kam Mumbar: D220 Approval Date: B 30Ma
Part Number: REQOE056 Change ¥ 1
Diracdwe & CCBD MEAN1.5225
Page: +al 1
fase Line Rationale Warlance Change Ratinnale Wariant Dazh Humber
1. D220-04 ARMATURE SOME ARMATURE EXTENSIONS INCOMEL 718 CAN BECOME FERROMAGHNETIC AT LIQUID HYDROGEN -02F, -1, LA, -
EXTENSION MATERIAL ARE FAERICATED FROM TEMPERATURES RESLUILTING IN ERRONEQUS POSITION FEEDBATK SEHAL, 08t, 074, -101
INTEGRITY 1S VERIFIED PER INCONEL 718 INCOMEL 525 DOES NOT EXHIBIT THIS TENDENCY.
DRAWANG REQUIREMENTS
(tNCONEL 625, ECR 1044} USE AS I3 RATIONALE:
1. ENGIMNEERIMNG AMALYBIS HAS CETERMINED THAT ALL ARMATURE
EXTEMSKINSG FABRICATED FROM INCO T12WILL NGT EXPERIENCE LON
ENQUGH TEMPERATURES ON DXIDIZER BLEED VALVES TO INDUCE
FERROMASHETMTY AND ARE THEREFCGRE AZCEFTABLE FOR USE. (ECP 1088)
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