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REDUNDANCY SCREEN

Compatiett Group: Pretrmatic Controls Freperad: P. Lawrlmara
CIL t2m- C2nn-14 Approved,; T. Nguyen
Componant: Pucumat|c Contral Assembiy Approval Date: €rnn
Part Nurmber: Rag{19450 Changs %: 1
Fallara Mo Faltere to cardain hellum. Ditactve # CoHD MEA-¢1-5210
Fage: 1af 1
Crili 2 afiby
Plhase Fai'ure Y Efact Descrlption Hazard Refarerce
P Loss af Felium et surant ba operaling Syslem. Controller fronjtors HFOTP intermedhale seal Aurge pressurs sensar and detac|a oul-al- iR
41 Imit condition  Hexd purge saguence inhibiled. Lavrah telzy. Lasa of vahisle dire lo HPOTE Nie may resull if kass of helum o HFO TR WE-C1S,
IS purge is nod dabaeted, ME-GIP,
ME-5334

Hedundancy Screena. PNEUMATIC 5YSTEM - SENSOR SYSTEM: LMLIKE REMUINDAKCY

£ Pags - Redundant hardware ilems are capabie of chackolt during narmal grednd luraareun d.
B: Pasg - Loss of a radundant hardwars tems (s detactable durirg Might.
C Fail - Loss ¢f mdundznt ha rdwara #ems could res wt Fram o singlo credibla ayant.

smd Lorss ef hebium prasadran] to oparating system PCA, 12l to supply sulfickant hekum flow ta maintak HPQTP Intermediate sesl Tinction, 1
4.1 Comrolied delects outof-lImit condilion cavesd by reduced HPOTP lalarmediate seai Purga fiaw, Cordrafer inlliates engine &hutdown and ME-Z 135,
enables EMSD puage sequence PAY, QuEfveasurization of aft compadmanl retyling fiom helium kakage Loss gf veldche, ME-C1hA,
ME-CE,
Fedundarey Screems: SINGLE POHIMT FAILUHE: Mia ME-r"14,
ME-G UG

6P - D



0s-0

SSME  :IA/GIL

DESIGN
Cormponent Groun: Freumatic Controls Frapared: P Lowrimare
CIL {item: C200-15 Approved; T. Kguyen
Component: Priaumatle Conlral Assembhy Approval Data: &rana
Fart Number: ROQ19450 Change & 1
Failure Marla: Failure bo centaln kellum, DAractive 4- CCED ME3-o.5213

Page;: 101 1

Cesign f Oucument Fafa-ance

FAILURE CALSE: s Struclural fallure {parent mstall of: PCA houslng.

: Struclural fallure {parent metal] of: Aleed valvo solenaid,

+ Slruclural fallura {parart matal] of: Emergency ahuldown selenald vatye,

¢ Slructural falluva {perent molal) al; Fuel syglam purge sofanald valve.

! Structural failure [parent matal) of: HPOTP Infermedliats seal purge sotenold valva.
: Structural fat ure (parent metal) af Shuldown purga =olenald valwe.

: Slruglural fallura {parent metaly of; Emergency shutdown PAY,

: Struchrral failvra (parent melall of: Fual preburner purge PAY.

I: Sinyclural failura {parent metal) of: Fuel spstem purge PAY,

X Struettral faifure [parent melal) of: Oxldlzar praburner purgs PAY.

K Structural fallure {parent metaly ot Oxfdlzer Heed valve FAY.

L: Structural [silure iparenl melzl) of: HPGTP Intermediale seal purga PAY.

M: Siructural lailvea (parent metal] ol Emargency shuldown acevmulabar aap,

THE PNEUMATIC CONTROL ASSEMBLY HOUSING (1), THE SOLENOID VALYE BODY {3}, PRESSURE AGTUATED VALVE BODIES [3)(4), AND A FRESSURE ACTUATER Vil VE CAP (5) ARE
FABRIGATED FROM 2075 T73 ALUMINUM ALLOY. THE MATERLAL IS LIGHTWEIGHT ANU HAS HIGH STRENGTH AND MIGH RESISTANCE TO STAESE CORRASION CRAGKING s THE
/U731 73 ALUMINUM IS SULFLRIC ACID ANODIZED TO PROTECT PARTS FROM GENERAL CORRUSION (6). THE FLIEL PREBURMER FURGE PAY BODY 18 INCGONEL 718, INGONEL 11
HAS HIGH STRENGTI, 15 CORROSION RESISTANT AND HAS HIGH STRESS CORRGSION CRAGKING RESISTANCE (B). THE PAV CAP (7} 1S A-286, THE MATERIAL WiaS SELEGTED FCR
ITS STRENCSTH ANP MODULUS OF ELASTICITY (8). THE MATERIAL FOR THE HPOTP INTERMEDIATE SEAL PURGE PAV GAP 1B} AND THE PGA ACCUMULATOR Gap {9} 1S 304 CRES,
THEMATERIAL IWAS SELECTED FOR I TS CORROSION RESISTANCE, MORULUS OF ELASTICITY AND ADEQUATE STRENGTH (B). THESE MATERIALS ARE COMPATIELE W1 161 ALL OF
THE USAGE ENVIRONMENTS AT THE ANTICIPATED TEMPERATURES, THC PHEUMATIC CONTROL ASSENBLY (10] HAS FASSED DESIGN VERIFICATION TESTING {11} HCLUDING
PRESSURE TESTING [12), PRESSURE CVCLING (13} AND VIBRATION TESTING (14). MIGH AND LOV CYCLE FATIGLE LIFE. AS WELL AS THE MINIMUM FACTURS oF SAFETY FOR THE
PLA& MEET CEI REQUIREMENTS (18, |HE PCA WAS CLEARED FOR FRACTURE MECHANICS/NDE FLAW GRONGTH, SINCE IT SONTAINS HDT FRACTURE CRITICAL PARTS {16},
DISASSEMELY AND VISUAL INSPECTION OF THE PCA FROM ENGINE C107 SHOWED THE HOUSINGS, BODIES, AMD CAT TO BE I4 GOOD GONDITION WITH NO STRUCTURAL
FRORLEMS 117) THE ASSEMRLY ACCUMULATED OVER 19,000 SECOMDS AMD 58 STARTS.

T TMOOES

(1) A00° 3451, (&) RSO10359, 13) RSOCAUTI: M} RO01I024. (5) RSOUB022; (6) RES-BSH2, (7) ADMOOEE; (B) RONT1I25, (3) RODISAH4; (1) RoA19450; {11} DVE-SSME-510. (12) REE-
B10-46, {3 RST R10-51; (14) RSS-£10-60; (15) RLO0SIZ, CPIZOR0M0IB, RES-A546, (15) NASA TASK 117; {17} SEME-30230



Componenl Group: Preumatic Cartrals

SSME FMEAICIL
INSPECTION AND TEST

Praparad: P, Lowrmore
CIL Ham; C01B Approved: T. Npuyen
Componant: Preumatie Contral Asgacbly Approval Oate: L &)
Part Mumbsr g EELD Chanpe A; 1
Fallure Madn: Failure ta conlabn helium. Direclive ; CCBD ME1-01.5111
Page: lal 2
Feiure Dauzes 3 gniflcan! Charactensiles Inepechonds) f Tesl(s) Docurman! Reherance
ALL CALEEs FHFUMATIC CONTROL ROD{10a5)
SESEVBLY Ri¥]115441
HAND FORGIMNG R¥1%451
PCA HOUSING R3040A50
SOLENGID HOUSING ROO11024
FAY HOUSING (HPOTP IS ROQ11025
FURGE) RODOSES
CAR ROD10R6G
FPB PAY HOLISI WG RSD0AD11
CAR REDOED22
FAN FIOLS MG RCMO414
CaP
ACCUMUILATOR CAP
MATERIAL IMTECGRITY MATCRIAL INTEGRITY IS VERIFIED FER ORAYMG REQUIREMENTS. RN 194.94
RE@10380
R0 11034
RO 11025
R 1Ua5
R 10Des
RE003T11
O RE00B422
:.I:n ROATI414
— HAND FORGINGS ARE ULTRASONIC INSPECTED PER DRAWING AND SPECIFICATM N Ran1441
REQLIREMENT 5 ROO1x03a
REoCEn] Y
RAGT15.0r 2
ALLNMINUM ALLOY MATERIAL |5 SULFURIC ANODIZED PER SFECIFICATION REOUIREMENTS, FA1a00-08.3
HEA4T TREAT HEAT TREAT 15 VERIFIED FER DRAAING REQUIREMENTS. RI1M451
PO011024
RI011024
R301C359
RaG10g935
RO 0983
REODRS1
REHEG2Z
ASSENBI Y [NTEGRITY MACHINED PARTS ARE PENETRANT INSFECTED PER DRAWING AMNL SRECIFICATION A A 2481
RECUNREMENTS. REMA150
RID1028n
ROO102EE

ROD11025



O

o
k2

Componp 'Lp:
CIL Hurn:
Companant:

Part Number:
Farlina Made:

Precmatic Conlrols

CZM-16

Preumatle Cantrol Asy embly
ROM19450

Failure to contain helivm,

Freparad:
Approved:
Approvat Date:
Charge &
Directive g;

Pag!

P. Lawrl

T. Nguyan
L)
1

CCBD MEANT.5213
201 2

I ablure Cayses

dign-flcam Craracienisiles

Inspeciionis) § Tests)

Documant Refarence

ALt CAIIRFS

AZSEMBLY INTEGRITY

HOT-FIRE ACCEFTAMCE
TESTIHG
(ZHREEM RLrR)

MRE-FLIGHT CHECKQUT

POATICUFING FRODF TESTED FRIOR TO ASSEMBLY  Fade AND SCH.ENDID ASSEMBLIES PROGF
AMNO LEAY TESTED SEPARATELY FRIOR TO PCA ASSEMALY.

FHELIMATIC CONTROL ASSEMDLY DPERATION 15 VERIFIED THROLGH HOT-FIRE ACCERTAMCE
TESTIMG.

WISUAL INSPECTICN FRIDR TO AFT CEOSEDUT,

ASSEMBLY VERIFED DURIMG SENE ELECTRICAL CHECKOUT PRICRA TO FLIGHT DR AFTER AMY
REPLACEMENT OF RELATED COMPONENTS BY PERFORMING THE FOLLOAWNIMG OMRSD
REQLIREMENTS.

« FLIGHT READINESS TEST INCLUDING PMEUMATIC SHUTDOWN.
- FLIGHT READINESS TESTS AND YALVE CYCLE VERIFICATION.

- PRE-CRYD LOADING. (LART TEST)

Failure Hislo -y Comprehergwe failure history data is malntained in Ihe Problem Re porllieg database (IPRAMSIPRACH:
Heterence: WASA lelter SAZ B304 and Rocketdyne letter BIRCODTSY,
Qperalional Use Wot Applicable.

RDO13451
RO 1240
RSO0
RO (e
RE1I8021

RLOD261

OMRS0 w1800 070

OMRED ¥4 1ASD B30
OMRS0 S00FA0 211
CRIRSD S00FA0.213



