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- EUBSYSTEM NAME: AFT REACTICON CONTROL SYSTEM (RCS)
REVISION : 0 11/21/88 W
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CLASSIFICATION MEME . ¢ VALY PART NUMRER
' e 1 R T v o — 5 -
LRt} : CONTEDE— T -  MCE21-00%%
T I T A X Y -y S 2 N W A

QUANTITY OF LIFE ITEMS: 4
ONE SET PER PROUFELLANT DPER MODULE

PESCRIPTION/FUNCTION!
1/2 X .042 304L §.5 LINES TO FROVIDE HELIUM FEED FROM HELITM TANHS T=Z
HELIUM REGULATION/PRESSURIZATICN SYSTSY PANEL 1/4 X .020 2047 5.5.
LINES TO TEE TEST POINT COLPLINGS. 3/4 X D20 3J04L E.S5.LINEFS TO
FROVIDE LOW PRESSTRE HELIUM F®OM THE REGULATOR TO THE PRCPELLANT TANE.
FITTINGE OF 304L £.5./21-6-9% 5.5, ARE LWTERCHANGEARIE AND COMPATIRIC.
VALVE BODIES FOR THE PRESSTRIZATION S$YSTEM INCLGDE CUUPLINGS, TRANS-
DUCERS, HELIUM ISOLATION VALYE, FRESSURE REGULATOR, CHECK VALVE, RE-~=T
VALVE AND MANUAL VALVE. THE COMPANENT BODIES ARE CRIS TORGINGE CR
.I'I.PLQ'HINE‘D FROM BILLFTE
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SMGARY
SUNSYSTEM IOUE: AFT REAGTION CONTRQL SYSTENM {RES) _
LRU :QoNTRGL-ENTT- i T o e = T S LT
--LRU PART j#: MCE21-00S¢ e .
IT!H NAME : -CENTERL-DNrT -~ |\‘J..- ""..-u-.:f..."i F-.:T:_';':::Tﬁ"x -
-E.:: r‘:: ‘..LT:HJ'.‘{: . l‘ - .'jr nLr{’g :':- j‘ '.'_'2;“--- —-—---l'--'------n----ﬁ ---------
FHEX NUMBER ABEREVIATED FAILURE C€IL{CRIT |EzD,
¥ODE DESCRIPTION PLG (LG
03-2A-201013-01 ‘ EXTERNAL LEAFASE X110 I
| | i i
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REVISION: ¢ 11/21/B3 W
SUESYSTEM: AFT REACTION CONTROL SYSTEM (RCE)
LAD . OoiEhumt- o LAy CRITICALITY CF THT=
ITEM NAMTE: - o =y T I 5 syl oy Fe e D A e FAILORE HORE:l

L A D e B B e e e e e e e e

- ... A - ol L L L O v e

FAILTURE MODE:
STRUCTURAL FATLIRE, RUPTURE, EXTERNAL LEAWAGE

MISEION PEASE:

PL PRELAUNCH
Lo LIiFT=-OFF
oo ON=-ORBIT
Bo DE-URBIT
L= LANDING SEQUENCE
VEHICLZ/PAYLOAD/KIT EFFECTIVITY: 1C2 COLTMBIA
i ic3 DLSCOVERY _
H 104 ATLANTIS
CATSE:
MAT'L DEF (SULFEIDE STRINGER), VIB, SHOCK, FATIGUE, WELD DEF, 5TRE:Z3

CORROUS, IMPROFPER INSTALL.

———— ——— -

e —

t&ITIﬂLIﬂ 1/1 DURING ANY MISSINN PEASE OR ARORT? ¥

- - - - - T L e e . - i . L ey A . T [

FEDUNDANCY SCREEN A} HN/A

B) N/A
C) H/A

PASS/FAIL RATIONALZ:

Y]

-
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.
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= FATLURFE BEFFECTS =

e e —— o

(A) SUBEY5TEM:
LASS OF SUBSYSTEM PRESSTRIZATION CAPABILITY IF NOT ISOLATED (*F Fo--:mc
IS UOPSTREAM OF ISC VLV=INABILITY To DEPLETT/UTILIZE FROP).

(B} INTERFACING SUESYSTEM(S):

LoSE OF INTIRTACE FUNCTION (INABIL TC REFPRESS PROP TANK - POTE =" - ==
STRUCT AND/OR TPS DAMAGE. -
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{C} MISSION:

ABORT DEQISTON (lLOSS oF FRESS) POTENTIAL LOSS OF MISSTcN ofb EARIY
MISSION TERMINATION.

(D) CREW, VEHICLE, AND ELEMENT (S5):

POSSIBLE LOSS OF CREW/VEHICLE - IF LEAF IS EXCESSIVE OR DPOD/TPS Saincs
OCZURS PRECLUDING SAFE ENTRY, INABILITY TO EFFECTIVELY USEZ PROPEC Liw=
FCR ET SEP/INTRY. QVERPRESSURIZATION CF BOD MAY CCCUR.

RATIONALE FOR CRITICALITY:

= DIBPOSITION RAPIONALE -

——— . e ey mla

(A) DESIGNM: .
7.5- Z5 1.5 TO 4.0 MAXIMUM OPZRATING PRESSURS (SYSTEM RE:==s),  —ur

-

FACTOR OF SAFETY FOR VALVE BepIzs 13 »1.3. THE WELIED CCHETRLOm=~-

SLIMINATES JOINTS AND POSSIELL LEAK PATHS. THE ANNEALED MnEa (DUT T

—im W

WZLDING) IS BACFED TP BY A S—TCVE. -

FASTENING CLAMPS ALLOW FREEDCM OF MOVEMENT. TUBING BENDS ARET
CONTROLLED BETWEEN FIXED POINTS TO FACILITATE INSTALLATION AND
ACCCMMODATE VEHICLE GROWTH AND MCUVEMENT. MECTANISAT ETTTTNGS ARE
OYNATUBE QR DUAL SZAL TYPE. ADEQUALY OF SUPPQRTING STRUCTTAFE Is
VERIFIED 3Y DYNAMIC SUBSYSTEM TESTING.

(B3] TEST:
RCOCRWELL PERFARMED LIMITED TUBING CERTIFICATION TESTS PIR "oRs<T=

- e Bl

TJBING VERIFICATION PLANT (S0 75-5H=Q205). THIS TESTING CHCLUTED
FRESSURE CYCLING AND FATIGUE FOR TYFIGCAL SHUTTLE LINES & SRINTE.

SYSTEM EVALUATION TESTS AT JEC INCLUDING AFT PCD VIERATION ACTUSTIC
TESTS (131 EQUIVALENT MISSIONS) ALEQ ALLOW EVALUATION IN THE INSTAI:zT
SYSTEM CONDITION. FPROOF PRESSURE (1.25 MAX, OF) AND [EARAGE TEST azcs
PERFORMED IN-PROCESS FOR TUBING SECTIUONS. OQPTICAL INSPECTIQONS ART ALSZ
PERFORMED AT THIS TIME IN ADDITION TQ X-RAY AND OYE FSHNETRANT. —EATACE
TESTS ARE ALSC PERFORMED AFTER INSTALTATION INTO THE $ySTewv AMD
ALDITICNAL WELDS ARE ALSO SUBJECTED IC NDE.

HOT FIRE TEETING AT WS5TF TINCLUDED 24 EQUIVALENT MISSION DUTY CYILZ3 AND
AFPRUX 7 YEARS OF FROPELLANT EXPOSTRE.

OMESD PERTORMS THE FOLLOWING: PRESSURE DECAY CHECKS ON HTGH PREEETRZ
BEELIUM SYST=M FOR EACK FLIGHT. PRESSURE DETAY CHECKS OF IOW PRESIUEE
HELIUM SYSTEM FOR EACH FLIGHT. FIRST FLIGHT EXTERNAL LFAX CHECKS AT
ALSC WHEN COMPONENTS ARE REMOYVED AND REPLACED. HELIUM SYSTEM
ACTIVATICN TOR EACH FLIGHT. HELIUM SERVICING FOR ZACH FLIGHT, ETIT:

QUALITY IS VERIFIED FER SE-5~2073. HELIUM SYSTEM SAMBLIMG LWIRY TEE%E

FLICHTS AND ON A CONTINGENCY DASTS. SUBSYETEM INSPECTION THTD Foo—x
FLIZHT AND EVERY FIVE FLIGHTS TAEREAFTER AND ON A CONTINGINEY 24313,

LIY)
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(C) INSPECTION:
FECEIVING INSPFECTIION
BAW MATERTAL AND PEYSICAL FROFERTITS ARE WERIFIEID BY INSPECTIAH,

CDHTAHINATIGN CONTROL
CORROSION FREOTECTION AND CLElHLIHESS TS LEVEL 200 FOR MMH AND 2002 FPon
NTC ARE VERIFIXD BY INSPECTION.

ASSEMBLY /TMSTALLATION
OIMENSTONAL AND VISUAL INSPECTIONS ARE ?ERI‘IED.

NONUESTROCIIVE EVALOATION :
WELDS ARE VERIFIED BY X-RAY INSPECTIONS.

CRITICAL PROCESSES
WELDING IS VERIFIED BY INSFECTION.

TESTING \
ATF 15 WITHESSED ARD VERIFTED BY INSPECTION.

(D) TRILURE EISTORY:
ChR AClala:

AFTER 8TS-2 oV-142 HAD A LIHE FATILORE DUE TO A BAD WELD BOE TO KRITO:
CONTAMINATION, THYS WAS A SPECIAL MR ACTION AND CONSTDERED AN ISCLATE
INCTDENT. CORRECTIVE ACLION WAS TO MAKE PERSCNNEL MORE AWARZ QF

SPECTAL MR ACTION CERTIFICATION.

CAR ACOQSa:
ONE QL FAILED EECAUEE orF FhIIGﬂE SUBSEQUENT TO COMPLETING A& 100
MISSION ACQUSTIC TEST AND DORING AN ADDITIONAL 25 MISSTON TEST.

McOQNWELL DOUUGLAS DW&G TEKE!GQDQ EAS BEEN CERNGED TO FROVIDE ADRDITTONAL
SUFFORT.

CAR'S AB4724, ABSBEE, ABG454, AND ACIL1SI:

THERE HAVE BEEN SEVERAL INSTANCES OF SMALL LEARAGES THAT HAVE OCCURRED
IN DYNATUBES (POST FLIGHT). THESE LEAKS ARE ALWAYS SMALL AND ART CAUSEX
BY RELAXED TORQUE (LOW END OF ALLOWANCE) ON THE DYNATUBE FITTING DUZ 7O
CYCLING OF TEMPERATURE OR VIERATION LOADS. DPROBLEM SOLVED BY BACKING
OFF THE DYNATUBE FITTING AND RETORQUING TO MAX ALLOWED. IT THIS FAII=D
THE SEALING SURFACE WAS POLISHED AND RETORQUED. ANOTHER CAUSE FOR
LEARAGE IS IMPROPER ALIGNMENT. 1IN WHICH THE TUBE ALIGNMENT WAS

ALSQO CHECKED AND CORRECTED TF REQUIRED. THIS PROCEDURE HAS RBEEN
EXCEPTIONALLY SUCCESSFUL. :

(E) cPERATIQNAL USE:

FOR TARGE LEAFS ABOVE THE HE ISOLATION VALVE A CONTINGENCY PRUOCEZCURS
WOULD BE TD CLOSE THE EE IS0 VLV AND USE SYSTEM BLOWDOWN FOR ENTRY
UNTIL MINIMOM ENGINE PREZSEURE IS BEACEED. USE CRQESFEED FOR ENTRYV,
PROPELLANT MAY NQT BE SUFFICIZNT FOR NWOMINAL ENTRY.

IF FAILURE QCCURS PRIOR T0D ET SEF, BLOWDOWN I5 AVAITAATE FOR A NOMINAL
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ET SEP ITF ND MATOR DISFPERSIONS QCCOR. FCOR LZARS BETWEEN HE ISC AND
CHECK VALVES CLOSE THE HE ISO VALVE AND FPERFORM STACE PRESSURIZATION oF
THE PROPELLANT SYSTEM.

FOR LIARS BETWEEN THE CEECX VALVE AND PROP TANE THAT ARE NOTIGCAILE
DUMP ONBOARD PROPELLANT WHEFN ON-ORETT. '

= APPROVALS -

RELIABILITY ENGINEEZRING! R. F. DITEL 7.
DESIGN ENGINEERING V. FUNDURIAN : bt

QUALITY ENGINEERING W. J. SMITHE
NASA RELIABTILITY

NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURAN{CS

;

b
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