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REGUNDANCY SCREEN
Component Group: Pneumatic Controls Praparad; P. Lowrimae
CIL llgsin: £300-04 Approved: T. Mguyen
Componenl: Hellwin Precharga Valvs Apprewal Data: Bf2MM
Part Humber: REMMAD Chanpge i 1
Fallure Mode: lasuHicient ar ne bellum prassurant How ta Pogo accumulator, Ciracikea A: CCAD ME3-01-5211
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DESIGN
Companenl Group: Frneamalle Contralz Preparad: P. Lowdmora
S ltem; C3a0-or e Appraved: T. Nguyen
Cotnponani: Hellum Precharge Valve Approval Data:  6i2i0g
Pad Number; RS 0580 Change ¥: 1
Fallura Mcde: Inzuflicfent or no hellum pressorant flow o Pogo accumulator. Dirgctive X: CCBO ME3.01-5213
Page: 1aof 2

Deslgn | Document Aeference

FAILIIRE CALUSE: : 5alancld valve faflora: Armelure or peshrod Jammed closed.

+ Soleneid valve failure: Blockaga of intermal fiter o7 passs ges.
! Halium precharge vatva failue; Internat passage blockad.

: Hellum precharge valve fallure: Platon/pappet jammed clossd.
3 Hellirmy pracharge valvo fallure: Inket fiter blpcked.

! Ptstan seal lsakage due to: Contlamibnatkon,

I: Pistan seat laakags due to: HPY check valve Fallz ko apan.

DETAIL PARTS AND TEST PIXTURES ARE CLEANED PRIOR TI ASSEMBLY [1). ASSEMBLY AND TEST 4HE PERFORMED IN A CLEAN RODM 12}. LURRICANTS ARE NOT ALLOVED FOgR
ASSEMELY OR TEST {3) COMPONENT LEVEL TEST FLUIDS ARE NITROGEN AND HELIUM WHICH MEET THE HARDWWARE CLEANLINESS RECUIREMENTS {1). THE COMFONENT PARTS
ARD SUBASSEMBLY ARE FREE OF VISIBLE FOREIGN PARTICLES AT THE TIME OF ASSEMELY (3). AT THE ENGINE LEVEL. A 15AMCRON FILTER M THE FHEUMATIS CONTRGL
ASSEMBLY (4], A 15-SICROK FILTER AT THE INLET AND DUTLET OF IHE SOLEMGID VAI VE (8), AND A 15-MICRON FILTER AT THE INLET OF THE HELILRY PRECHARGE VALVE 5),
ENSLIRE THAT CONTARINANT S LARGER THAN 15 M CRONS WILL BE REMOYED. THE SOLENDID VALVE {5} INGORPORATES TEFLON ARMATURE AND PUSHROD GUIDES WHIGH
PREVENT METAL-TO-METAL RUEBING AND METAL PARTICLE GENERATION. THE CHECK VALVE PORRET {7} 1S GUIDED BY THREE DOWEL PINS (Bl. THE SURFACE FINISH ON THE
FINS AND THE SPHERICAL 0O OF T14E PORPET MINIMIZES THE FRICTION AND GALLING POTENTIAL. 1HE POFPET (440C) AHD DOWEL PIM 41} OR 416 CRES) MATERIALS WERE
SELRCTED 1O PROWNE DIFFERENTIAL HARONESS TO MINIMIZE THF POTENTIAL OF GALLING (9}, THE THREE POINT GUIDE SYSTEM PREVEN] $ TRAPPING CONTAMINATION
RETWUEEW THE POPAET AND GUINES AND INITIATING GALLING, A LOW LOAD RETURN SPRING (10) AND A SHART STROKE ARE USED T0 EMSURE THAT THE POPPET IS ACTUATED
FULL OFFEH AGAIMST A4 STOP. THIS PREVENTS FLUTTER AND PORPET/GUIDE WEAR AND GALLING,

STmeo e

(1 RLIGINN, 123 RUOT11-607; 3} REODE2G, RIOD4E0; (43 ROD19ASD; {5) R5MA541; (8] REGTDIAN, (7] REDIOI92 (@ M316555-519; {6) RE5.9532-8 [t} BSON01923

FAILURE CAUBE:  C: Solencld valve failure: Dual open or sher ol

ELECTRICAL ANC ELECTRCOMECHANIGAL PARTS FOR THE GIRCUITS INVOLVED (K THIS FUNCTICN HAVE BEEN SELECTER FROM THE CLASS SOR EQUIALENT PARTS SELECTION
AND CONTRO REQIREMENTS FOR THE SPACE SHUTTLE EMGIMNES {1 THE SOLENCI: COALS ARE WACLUMOD ON SEPARATE EFOOLS 12). LEADWIRE PAIRS (3) ARE SEFPARATELY
ROUTED Ta REMUTE ELECTRIGAL RECEFTAGLES. THE SOLENDIDIS FOTTED 14} TO PREVENT WIRE MOVEMENT OR WOISTURE FROBLEMS. DUAL COILS ARE PROWIOED TO
PRECLUDE SIMGLE POINT ELECTRICAL FAMLURES, 50LENCID ELECTRICAL CONNECTORS AHE DESIGNED TO SEAL AGAST MOSTY REACONTAMINATION (8}, SOLENOID
RECEFTACLE FINS ARE NICKEL IMUERPLATED AKND GOLD OVERPLATED T3 PREVENT CORROSION (8], THE PNEUMATIC CONTROL ASEEMBLY HAR SIUCCESIFULLY PASSED
DEZIGH VERIFICATION TESTING (7), WHIGHNCLUDED PRESSURE TESTING (3] PRESSURE CYELING (9), AND VIDRATION TEST NG (18}, THE HPOTF INTERMEDIATE SEAL FURGE
PRESSURE REDLINE Wil.L LIMIT CRITICAI ITY OF FAILUIRE T EMGINE SHUTDOAWN, THE SONTROLLER MONITOR SYSTEM IS COMPRISZED OF REDUNDANT SENEOR ELECTROHHGS,
REDUNDANT HARNESGES, AHD REDUMDART CONTRGELER CHANNELS 113

(1) BSMOI829; |2} RSI0ME; 13} 4OMI0513; 4] RLODSI3; (5] RSDIOZAT: (6) MILSPECS2, MIL-SPEC-250; (7] DVS-5SME-510; (6} RSS-510-06,; (9) RES-510-51. {10) RES-610-50:
M) CPOGROCOZFT 132362
FAILURE CAUSE:  H:Piston seal leakage due lo: Damageidefactive sealing surface,

THE PISTGN 1S MADE FROM INCONEL 718 (1. THIS MATERIAL VAS SELECTED FOR ITS STRENGTH IN THE HEAT TREATED CONCATION THE PISTON SEALS ARE MADE FACA
GRAPHITE FII I FT TEFLON(2). THIS MATERLAL WWAS SELECTED FOR TS LOW COBFFIGIENT DF FRICTION AND {TS'RESISTANCE T0 00LD FLOW. A TEFLCN SUIDE (3) IS FROVIDED IN
THE PIS™ONMORE, FREVENTING THE GEMERA FIDN OF METALLIC PARTICLES WHICH COULD CAUSE SFAL PAMAGE/LEAKAGE, THE PISTON SEAL 18 SPRING AND PRESSLIRE
LOADED TO ENSURE PROPER SEALING UNDER TRANSIENT AND FULL DPERATNG PRESSURES.

1] RSD1Q185; [2) RES1204, RES1258; (3) RE0I01 B8



Compone L freumatie Controlz Prapargd: P. Lewrk

GIL llem: C 001 Appravad: 1. Mpuyen

Camponeni: Helium Precharge Valve Approval Data:  4f2199

Fart Murmber: REO10130 Changa g 1

Fallure Mode Imauffcient er oo hellum prassurant law te Poge acoumulator. i Diracibre #: CCBD WMEJ-01-5213
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Design / Dotwment Referance

FAILURE CAISE: ALL CRUSES

THE HELIUK PRECHARGE VALVE HAS SUSCESSFULLY PASSED DLSKSN VERIFICATION TESTIMNG (1), ENDURANCE TESTING (2). AND VBRATION TESTING [(3) HIBH CYELE AND LWy
GYGLE ATIGUE LIFE, AS WELL A5 THE MINIMUM FACTORE OF SAFETY FOR THE HELFIM PRECHARGE VALVE, MEET GEI REQUIREMENTS (4), EXCEFT FOR PROOF PRESSURE
FACTOR WHICH 1S ACCEPTED FER A4 J3R VAAIVER {5). THE HEW WAS CLEARED FOR FRAD TURE MECHANICSNDF FLAW SROVWTH, SIMCE IT COMTAIME NO FRACTURE CRITICAL
PARTS i) A PARTIAL EXAMANATIIN OF ENGINE 2010 HFY SHOAWWED MO EVIDENCE OF DECRADATION CRWEAR OF T1IE DETAIL PARTS, THE CONTROLLER MOMITOR SYSTEM 1S
COMPRISED O REDUHDANT SENS0R ELECTRINICS, REDUMDANMT HARNE SSES, AND REDAIMOANT CONTROLLER CHANNELS [7).

(1} DYSE-55ME-517; (&) RES-517-61: (9) RSS-537-53; (4) RLM532, CRI2NRNM03E, RES-BRAE, [E) D4R 2233; (6) MASA TASK {17; (7} CPA0GRI002 PT 1 2.2364

gu-Q2
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INSPECTION AND TEST
Compenent Grorp: Fneumallc Contrals P reprarad; P. Lanrimarg
CIL ltem: Caa0-41 Approved; T. Nguyen
Companent: Hellum Prochargs Valve Appraval Data; BiAoG
Parl Hurnber; R3G1 010D Change #: 1
Failure Mode: InsuMicient or no halium prassurant fge 1o Peqd accumutator, Directve #: CCBD LTER-b4-5212
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Fai.ure Causes

Sgnifizard Graractenstics

Inspection(s) / Test(s)

Documenl Relerence

A8, D0,F F. Gt HEI LM FRECHARGE R5110160
VALVE ASSENBLY REJ1L24]
SOLENOID MALVE hE16555.219
DTWVEL FIN R5010742
PORRET
KATERIAL INTEGRITY MATERIAL INFEGRITY 13 VERIFIED PER DRAWING REQUIREMENTS, RSD{0192

0

]

)

b3

CLEANLINESS OF
COMFOMENT S

THE HELIUM PRECHARGE ASSEMBLY I8 CLEANED T OXYGEMIFUEL SERVICE PER SPECIFICATION  RL120Cd

AND PRAWING REQUIREMENTS,

THE FOLLOWING TESTS ARE PERFORMED DURING MANUFACTURE AND ACCEPTANCE TESTING 1IF

THE SCLEMOID VALVE:

RE00180



CONME e up: Preumatie Canbrols Prepered: P. Lovwrin
ZIL lem: Cx0b-t Aprproved; T. Hguyen
Campoanent: Helum Precharge Valvs Approval Date: [ L]
Fart Mutnber: AR5 80 Changs &; q
v Faflure Mode fauf|elent ar ne hellum pressurant Naw te Pogo accumulator, Directva 2: CCB0 MEY-01.5213
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Falura Causps Sigrdheant £ haracle il lcs Inspeclionds) ! Teskis) Dgcurnend Balerance
.5., B DEF GI CLEANLIMESS OF THE FOLLOWI{NG TESTE ARE PERFCRMED BURING MAHUFACTURE AND ACCERTANGE TESTING OF
COMPOMENTS THE SQLEMNOID VALVE:
- FILTER INSTALLATION, CLEAMING AMD DOWASTREAM FARTICLE COUNT ARE YERIFIED. HLOOZ2G6
- ALL INTERMAL FLIAY PATHS ARE VERIFIEQ RLDO22
THE FOLLOWIMNG TESTS ARE PERFORMED QURING MANUFACTURING ANDQ ACCERPTANCF TESTIMNG
OF THE HELIUW PRECHARGE WaLvE-
4]
1
]
-4
- ALL INTERMWAL FLOW! PATHS ARE VERIFIED, RLOO45 S
- FILTER OPERATION 15 VERIFIED BEEFCRE ANE AFTER INSTALLATION RLO0458
RES1090
R
L PHEUMATIC CONTROL REN1GIH
SCLENCID
RECEMPTACLE

RES123t



CompsnemAiroup:
CIL Ham.
Companent:

Pard Hurnber;
Favilure Mhode:

Frovinatlc Sontrals
D00

Halium Pracharye Yalve
RS 0139

Insufflelatd ar ne Hefiom pressurant flew 1o Popa accumutatar,

Approval Data:

P. Lowilmora
T. Hguyen
araga

CCED ME20%.5242
Jof 4

Failura Causes

Sigrificant Cliaracleristics

Inspecllonis) ¥ Tesi(s}

ncument Meferenos

E9-2

AL CALSES

INTEGRITY OF
FLECTRINICS AND

E0LEMON RECEPTACLE

FIHS

HELIUM PREGHARGE YaLvE

HFY BODY
SEAL
FESTON

MATERIL INTEGRITY

ACCERTARNCE TESTING

ASSEMBLY INTEGRITY

THE FOLLCAMING ELECTRICAL INSPECTIONS ARE FERFORMED DURING THE MANLTACTURE OF

THE COILISOLENOIE;

- SOLCERING OF THE ELECTRICAL CONNFECTIONS AND COIL LEADS,
« POTTING OF THE ELECTRICAL CONNEGTIONS M THE CONNECTOR.

- PLATING OF THE RECEFTACLF PINS IS INSPECTED PER ORAVING REQUIREMENTS.
THE FOLLOWING ELECTRIGAL TESTS ARE PERFORMED ON THE COIL'SOLENGID DUR NG

ACCEPTAMCE TESTING AND ASSEMELY:

- INSLILATION RESISTANCE BETWEEN PING AND COLS IS VERIFIED I BE VWITHIN EPECIFICATION.
+ EACH COIL INTERMNAL RESISTANCE 1S VERIFIED TO DE WITHIN ACCEPTABLE RANGES.

- BY TESTRG INDIVIDUAL COIL, THE PULL-IN AR DROF-0U T CURRENT REQUIREIAENTS ARE
VERIFIED TO BE WITHIN SFECIFICATION, THE TEST |18 REFEATCD WITH BOTH COILS ENERGIZED

SIMLILTANEDUSLY.

« AC TUATION AND DE-ACTUATION TIMING 1S TESTED AND WERIFIED TO BE WITHIN ACCERATARLE

RAMOES.

MATERIAL INTEGRITY 1S WERIFIED PER DRAVWING RECUIREMENTS,

HEAT TREAT |5 VER|FIL b PER, DRAWING AND SPECIFICATION RFQUIREMENTS

THE HELILIM PRECHARGE VAL VE BODY AND CAP ARE FENETRANT INSPECTED PER

SFECIFIGATION REQUIREMENTS

SURFALE FiNISH OF THE BEOOYPISTOM S VERIEIED FER DRANING REQUIREMENTS.

THE FOLLIWVIMNG [ESTS ARE PERFORMED DLNENG WA NUFAZTURING AMD WALVE ACCEF IANDE-

- PISTOM BEAL LEAKAGE 13 VERIFIED TO BE Wi THIN SPECIFICATION.
- SEAT LEAKAGE |5 VERIFIED TQ BE WITHIN SPECIFICATICN,
- ACTUATION AND DEACTUATION OPERATION 12 YERIFIED.

- FROCF PRESSURE TEST |8 PERFCRMED WITH ALLINLET. QUTLET, VENT AND DRAIM PORTS

PRESSURIZED,

VALWE {3 FUMCTIONALLY 1ESTED AFTER COMPLETION DF AESEMBLY.

VALVE ASSEMBLY LEAK CHECK IS PERFORMED EACH FLIGHT FI1.Ow
VALVE ASSEMELY FUNGTIONAL CHEGKS FERFORMED EVERY FLIGHT,

FL TG
RL 100G
RES 1231

R 00225
RLONE 25
RLCO22G

FLODZ2G

RSD10180
AIG101a1
RES1254

REJ10145

REQFIM
F5010185
RES1254

REOTC 181
RS (185
RAOE17-020

RADY15-115

RSM10147
R3a10135

FLGI453
RLAD226
RLAG34G
RLOG454

REC10180
RLODARS

CHARSD Ve 1 BOD 09
ORREI WA 1850



Campone: up: Preumallc Conirof=e Freparad; P. Lawnle
CIL Honm: Ie0-4 Approved: T. Ngwyen
Component: Halium Frecharga Yafve Approval Tate: 2099
Part Humber: fis=liabey fai) Change &; 1
Falura Mode: Insufflclent or no balium preszurant flow ta Pago zccumulalor. Blrective g CCB0 ME2.01.5392
Pagae: 4¢of 4
Failure Calrses Bignificent Charactesstics Inspectioniz) ¢ Teslis) Ooourent Referanoe
. ALL CALISES PRE-FLIGHT CHECKOUT FUFUMATIC OFERATRN IS VERIFIED DUBING BEME ELECTRICAL CHECKCUT PRIOR TO FUIGHT OR
AFTER AHY NEFPLACEMENT OF RELATED COMPOMENTS EY PERFORMING THE FOLLIANING DRRSD
REQUIREMEMTS.
- FLIGHT R&ADIMESS TEST NCLUNDING PMELMATE SHUTODANK. CMRSD w41650.020
- FLIGHT READINESS TESTS AND VALVE CYTLE WERIEICATION. DMRSD SA0FA 211

- PRE-CRY D LOADING. (LAST TEST) OMRSD S00FaD 213

Failira Hiclory: Comprehenslve lailure hisbory data is malntained in the Pioldem Feparting dalabase (PRAMS/FRACA)
Relaterer: NASA lettar SA21BH7308 and Pocketdyne letter BARC00F6 1,
Opertinngl Use. Mol Applicable.
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