FAGE: 1 PRINT DATE: 0511/94

FAILURE MODES EFFECTS AMALYSIS (FMEA) — CRITICAL HARDWARE
NUMBER; 03-1-0407-X

SUBSYSTEM NAME: MAIN PRQPULSION

HEVISION: 1 SH1m4
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LAU : DISCONNECT, LH2. 17 INCH MC284-0989-0451 (ORB HALF)
LAY DISCOMNECT, LH2, 17 INCH MC2B4-0380-1451 (OAB HALF)}
LAU . DISCONNECT, LH2, 17 INCH MC284-0389-0452 (ET HALF)
FART DATA

EXTENDED DESCRIPTION QF PART UHDER ANALYSIS:
CISCONMNECT, LH2 FEED, 47 INCH, ORBITER & ET HALF. {PD2)

QUANTITY OF LIKE TEMS: 1
ONE

FUNGCTION:

ET/OABITER FEED LINE DISCONNECT PROVIDES LH2 FROPELLANT TO THE MFS AND A
MEANS OF LOAGIMNG AND DETAMKING THE ET. EACH DISCOMMECT HALF CONTAINS A
PHNEUMATICALLY ACTUATED FLAPPER CLOSURE DEVICE WHICH REMAINS IN TS LAST
ACTUATED POSITION (BISTABLE). THE VALVES ARE CLOSED AFTER MECO TO
FREVENT FRORULSIVE VENTING LEADMNG TO ET/DARITER RECONTACT, TILEDDOR
DAMAGE DUE TO EXPOSURE TO FROPELLANTS, LOSS OF HELIUM SUFPLY DURING
MANIFCLD REPRESSURLZATION {(RTLS/TAL ABOAT CRITICAL), AND SYSTEM
CONTAMINATION DURING ENTRY, DURING UMEILICAL SEPARATION, THE VALVE
SYSTEM |5 DESIGHNED TO MECHANICALLY CLOSE BOTH THE ORBITER AMND ET
DISCONNECT FLAPPERS IF UNABLE TO CLOSE THEM PNELIMATICALLY (POST MECO).

. REDUNDANT QPEN AND CLOSE [TWO EACH) VALVE POSITION SWITCHES ARE
LOCATED ON THE ORBITER HALF OF THE DISCONNECT. THE FLAFPER DRIVE
MECHANISM IS DESIGNED TO ALLOW RELIEF OF PROPELLANTS TRAP PED BE['WEEN
THE FLAFFERS AFTER ﬂISEGNNEGT CLGSURE.

A PNEUMATICALLY ACTUATED LATCH MECHANISM 12 PROVIDED TS PREVENT THE
VYALVE FLAPPERS FROM CLOSING DURING FLOW CONDITIONS, THE LATCH IS
BISTABLE AND IS CONTROLLED BY A SEPARATE PNEUMATIC ACTUATOR ASSEMBLY
WITH REDUNDANT LOCK AND UNLOCK (TWO EACH) POSITION SWITCHES. LATCH
MECHANISM INCORPORATES A TOGGLE PIVOT WHICH ALLOWS FLAPFER CLOSURE
DURING BACK UP MECHANICAL SEPARATION WITH LATCH IN LOCKED POSITION. SEE
LATCH FMEASCIL 0454 FOR ADDITIONAL INFORMATION.
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SHOTTLE CRITICAL ITEMS LIST - OREITER

SUBSYSTEM : MAIN PROPULSICN FMEA NO: 03-1 -0407 =12 REV:12/17/87
ASSEMBLY CRIT. FUNaC: z
B/N RI 1 MC284-0389-XXXX CRIT. HCW: 1

URE HALF Q451
ET HALF 04332

B/N VENDOR: VEHICLE 1oz 133 104
QUANTITY : 1] EFFECTIVITY: X X X

: ONE PHASE{S): PLXLO XG0 ©C 1§

REDUNDANCY SCREEN: A~ B- c-
PREPARED BY: APEROVED (NASA! ;
DES T E QSLUND  DES SSU (B L (ot
REL L # FINEBERG REL, /22 ) L
QE E M GUTIZRREZ {E ,Z;, .
‘ 1% ¥
[TEM:
DISCONNECT, L2 IED (WITH LATCH) 17 INCH, ORBITER & TT HALT. (PD2)

FUNCTION:

ET/OREITER FEED LINE DISCONNECT PROVIDES L2 PROFELLANT To THE MBS AuD 2
MEANS OF LOADING AND DETANKING THE ET. EZACH DISCONWECT HALF CONTAINS A
FHEUMATICALLY ACTUATED FLAPPER CLOSURE DEVICE WHICH REMATNS IN TTS 1asT
ACTUATED POSITION (BISTABLE). THE VALVES ARE CLOSED AFTTE MECO T

. FREVENT FROPULSIVE VENTING LEADING TO ET/ORBITER RECUNTAGCT, TILE/DGCOR
DAMAGE DUE TO EXPQSURE TU PROPELLANTS, LOSS OF HELIUM SUPPLY DURING
HANIFOLD REPRESSURIZATION (RTLS/TAL ABORT CRITICAL), AND SYSTEY
COMTAMINATION CURING ENTRY. ODURING UMBILICAL SEFARATICN, THE VALVE
SYSTEM IS DESICNED TO MECHANICALLY CLOSE BOTH THE CORBITER AND ET
DISCONNECT FLAFPERS IF UNABLE TO CLOSE THEM FNEUMATICALLY {PQST MECDY.
REDUNDANT OPEN AND CLOSE (TWQ EACH) VALVE POSITION SWITCHES ARE LOCATED
ON THE ORBITER HALF OF TME DISCONNEST. THE FLAFFER DRIVE MECHANISM IS
DZSIGNED TC ALLOW RELTEF OF PROPELLANTS TRAPPED BETWELDN THE FLAPPERS
AFTER DISCONNECT CLOSURE.

A ENEUMATICALLY ACTUATED LATCH MECHANISM IS PROVIDED TO PREVENT THE VALVT
FLAPPERS FROM CLOSING DURING FLOW CONDITICNS. THE LATCH IS BISTAELE ANT
I5 CONTROLLED BY A SEPARATE PNEUMATIC ASTUATOR ASSEMBLY WITH REDUNDANT
LOCK AND UNLOCK (TWO EACH) POSITION SWITCHES. LATCH MECHANISM
INCORFORATES A TOGGLE PIVOT WHICH ALLOWS FLADPPER CLOSURE DURING BACK UP
MECHANTICAL SEPARATION WITH LATCH IN LOCKED POSTTION. SEE LATCH FMEA/CZZ
0454 FOR ADDITIONAL INFORMATION.

FAILURE MoDE
RUPTURE/LEAKAGE QF THE ACTUATCR

CAUSE( S)
FAITGUE, MATERIAL DEFECTS, OAMAGED/DEFECTIVE ACTUATOR SEALS.
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SHUTTLE CRITICAL ITEMS LIST = ORBITER ‘

SUBSYSTEM : MAIN PROPULSICON FMEA NC: 03-1 -0407 =12 RE7:12/17/%8

EFFECT(S): ON
(A)SUBSYSTEM (B} INTERFACES (CIMISSION {0)CREW/YEHICLE:

{A,B) LOSS OF CONTROL OF THE DISCONNECT VALVE. FOSSIALE DEBFLETXON 4QF
VALVE ACTUATION PRESSURE CAUSING FAILURE TO CLOSE LOZ PREVALVES AT MECO
RESULTS IN THE INABILITY TO MAINTAIN INJECTED HELIUM AND LOZ PRESSIRE A°
THE SSME PUMP, RESULTING IN POSSIBLE PUMP CVERSPEED AND EXZLOSICN.
PUSSISLE AFT COMPARTMENT OVERPRESSURIZATION AND FIRE/EXPLOSIVE HaZisD.
AT MECC THE ENGINE NUMBER TWQ HELIUM SUPDLY I8 SWITCHED INTO THE
PNEUMATIC VALVE SYSTEM (VIA LV10) A5 A BACKUP, BY SOFTWARE COMMAND, wW=EZr
MAY ACTUATE THE LOZ PREVALVES CLOSED. LEAKAGE MAY BE DETECTARLE 2N
GROUND USING HAZARDOUS GAS DETECTION SYSTEM (HGUS) . ALSD RESULTS I oo
OF GHE SUZELY DURING PROPELLANT DUME CAUSING POSSIBLE LOSS GF AZT
COMPARTMENT PURGE (RTLS/TAL ABORT CRITICAL).

(C) ON GROUND. POSSIBLE VIOLATION OF HQDS LOC WILL RESULT IN LAUNCH
SCRUD.

(0) POSSIBLE LOSS OF CREW/VEHICLE.

DISPOSITION & RATIOMALE: '
(AJOESIGN (B)TEST (C)INSPECTION (D}FAILURE HISTORY (E)OPERATIONAL USE: ‘
{A) DESIGN

DESIGN FACTORS OF SAFETY ARE 1.5 PROQOF, 2.0 BURS? FOR THE DISCCNNECT
ACTUATOR. THE DISCONNECT ACTUATOR ASSEMBLY IS CESIGNED FCR 2500 C¥gri=s
(QPEN TO CLOSE T¢ QPEN) AT AMBIENT AND 1000 CYCLES AT CRYOGENIC
TEMEERATURE. THE ACTUATOR IS DESIGNED FGR 1700 PSIG BURST AND 1275 pPszz
FRCOF. .

THE ACTUATOR BODY IS5 2219-T8Sl AL ALLavY. THE PISTCN IS B6061-TH51 AL
ALLQY, ANCDIZED. THE ROD END CAP IS 2219-TESI1 AL ALLZY. THE RGO
BUSHING I3 OF 8061-T&551, ANODTIZED.

POTENTIAL ACTUATOR LEAR PATHS:

PORT BLOCK/ACTUATOR BODY {OPEN/CLOSE} INTERFACE
ACTUATOR BEODY/ROD END CAP ASSEMBELY INTERFACE
BUMPER SEALS '

PISTON ROD SEALS

THZ INTERFAGCE SZALS AND BUMEER SEALS ARE TEFLON (TFE) JACKETED WITH A vl
CRES SPRING. THE PISTON ROD SEALS ARE REDUMDANT AND. ARE BULON-A wASKETE!
WITH 102 CHES SPRINGS. THE JEAL SPRING PROVIDES THE PRELOGAD MECESZSARY
FOR A POSITIVE SEAL.

(B) TEST
ATP (ACTUATOR) .

FROOF: AMBIENT, 1275 PSIG
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SHUTTLE CRITIGAL ITEMS LIST — ORBITER

SUBSYSTEM : MAIN FROBULSION FMEA HO: 03=1 -04C7 =17 RIV:213/717,/97

Q2ERATIONAL (TWO CYCLES): AMBIENT: 430, 740, TE0 PeIC

RESPONSE TIME (OQPENING/CQLOSING): ROOM AMBIENT/=+303 DEC F
RES2ONSE TIME AT 409, 700 AND 730 PsTo

LEARAGE: EXTERNAL AND INTERNAL, AMBIENT AND CRYQ
AT? - ET/ORBITER MATED DISCONNELT ASSEMBLY
FLAPPER ANCLE: ET 0.75 +/= 0,25 DEG, ORE 2.4 +/= 0.25 DES
T22 LOAD: ET 55 LB MINIMUM, QRBE 40 LB MININDM
POSITION SWITCH VERTFLCATION: LATOH IN LOCKED PCSITICN.. ROTATION FROM
FLAPPER POSITION OF REST ON DOWNSTRTHEE SURFACE T0 PFLAPPZR FOSITION
WHERE OPEN INDICATOR LIGHT TURNS ON MUST BE 4 DEG, MINTMUM.
PRCCF: AMBIINT, 1275 PSIG, ACTUATOR

228 PSIG FOR QRBITER CLOSURE DEVICE
52 PSIG FOR ET CLOSURE DEVICE

CYCLES AND 450 BSIG FOR 8 CYOLES .
AMBIINT, He AT 400 PSIG (1 CYCLE) AND 743 SIS (5
SYCLES)

. CPIRATIONAL CYCLE: CRYQ, =300 DEG F, ACTUATOR PRESSURE 740 PSTG FOR 8

OPFIRATING TCRQUE: ET LIz SECTICN, =410 DEG F FOR 3.5 HOURS MINTIMTM,
150 FT-LB3 MAX .

CLEANLINESS VERIFICATION: MOISTURE FREE AND CLEANED T2 LEVEL 4GCA CF
MA Q11d=301

LEAYAGE: EXTERMNATL
VALVE: LN2/AMSIENT TEMPS: So SCIMS OF CHE AT 10 PSIS, =0
SCIMS QF GHE AT 590 $F5IG; LATCH SHAFT SEAL, BQ SCOTME o5
GHE
LHZ TEMPS: 200 SCIMS OF GHZ AT 50 PSIS: LAa—CY
SHAFT SEAL 80 SCIMS OF oH?
VALVE ACTUATOR:
CRYC (BODY TEMP AT ~300Q DEZ F, ACTUATOR AT =200 To
0 DEG F}/AMBIENT TEMPS: 100 SCIMS OF GHE AT 740 BSIG

INTERNAL
VALVE: AMBIENT TEMPS: 10UC TC 2500 SCIMS OF GHF AT I To
el PSIG
LN2 TEMPS: 2500 SCIMS OF @HE AT 80 PSIG
VALVE ACTUATOR:
CRYU (BODY TEMP AT =300 DEG F, ACTUATOR AT =200 T3
0 DEG r)/AMBIENT TEMPS: 100 SCIME OGP GHE AT 740 BSIG

' RELIEF OFERATION: =300 DEC F, CRACHKING/RESEAT PRESSURE, ©.1=E PSID (ET
QHLY) .

MI_7_ 1 4=m



SHUTTLE CRITICAL ITEMS LIST - URBITER .

SUBSYSTEM : MATIN PRODPULSICHN TMEA NQ: 03-1 -8407 =12 nEWV:12/17/8°

ELECTRICAL CHARACTERISTICS (INSULATICN RESTSTANCE AMND VaLTACT DRCPEY, AND
DIFLECTRIS STRENGTH

FLOW LIMER = RQUNDNESS VERIFICATION (FREE END EIGHT POINTS MEASUREMEMNT
CPERATING TORQUE: ET LH2 SECTION SHALL BE MANUALLY ACSTUATED

(CFEN/CLCSED) AFTER BEING STABILIZED AT ~41d LES
TCRQUE SHALY, NOT EXCIED 1%0 FT LBS.

CERTIFICATION
COMPONENT QUALITITATION (IMCLUCES TESTIMG FROM FREVIOUS CoNF-oUEATICY
e et e e A e WITEQUT LATCH)
SALT FOG

VIBRATION - THREE AXES:
SINUSQIDAL: 5 TU 3% HZ AT .25 G, ZERD TO PZAK
RANDOM: 20 TQ 2,000 HZ 5.7 & RMS FCR X-AXIS, 5.2 ¢ RMS .GRi

AND E- AHIE NQ FLOW {lﬂl}: FLAPPEHS CPFEN, LATCH
ENGAGED

THE DISCONNECZT IS CHILLED WITH LN2 AND STABRILIZED AT
=300 DEG . 10 P5IG DISCCNNECT, 740 PSIG ACTUATOR.
THESE CONDITICNS ARE MAINTAINED THROUGHCUT SINUSIIDAD
AND EANDOM VIBRATION. ACTUATOR VENTED DURING LAST T
MINUTES QF VIBRATION.

THERMAL CQUCLE: =400 T 180 DEG F, 1 CYCLES

OPEFATING LITE: AMBIENT, 740 PSIS HE FOR A TOTAL QF 2,400 CYCLES FOR
QRBITER AND 100 CYCLES FGOR ET.
THE RELIEF MECHANISM WAS CYCLED DURING ET
VALVE CQYCLING.

CRYO, 740 PSIC HE, =400 DEG F FOR A TOTAL GF 1040
" CYCLES FUOR CREITER AND S0 CYCOLES FOR THT ST,
THE RELIEF MECHANISM WAS CYCLED DURINGC ET
VALVE CYCLING.
ELECTRICAL CHARACTERISTICS (IMSULATION RESISTANCE AND VOLTAGE DROE}
LEAKAGE: EXTERMAL AND INTERENAL, AMBIENT AND &RYO

ENGAGE - DISENGAGE: ENGAGE FCORCE = 1000 LBS MAX, DISENGAGE
FORCE = §000 LBS MAX
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SHUTTLE CRITICAL ITEMS

JUSSYSTEM : MATM PROPULSION

BURST TIZST: BNEUMATTO ACTUATOR,

LIST - ORBEITER

FMEA NO: 03-3 =J407 =12 REVii12/17/37

170Q PsIc HYCROSTATIC FRE3SURE FOR

2 MINUTES

TYPE I AND TYPE II MATEZD (QPEN POSITICN) 450 psrc HYCRCSTATIC
PRESSURE FOR 2 MINUTES

TYFE T AND TYEE TT CEMATED (CQLOSED PQ3IITICON) 330 P5TD To
TYPE I, 48 PSID To TYPE IX FOR z MINUTES

THE DISQONNEST WAS
SEPARATION TEsT
RANDOM VIBRATION TESTS (4.
DISCOMWNECT wWAS Alsgo SUSIE
NOMINAL CONDITIONS AND sI

INSTALLED
PROGRAM,

THE UMBILICAL AsSS
4 HQURS PER AXIS)
CTZD TO UMBILICAL
MULATED HYDRAULI

{WITHOUT LATCH)

IN THE UMBILICAL ASSEMELY DURIYE THE

EMELY Was SUBJECTED To
WHILE FILLID WITH LH2.
RETRACT TESTsS AT BOTH

C RETRACT ACTUATOR FAZLURmEs.

TEZ

TMBILICAL SEPARATION TEST: (WITY LATCH)

FLAPPER PNEUMATICS /LATCH PHEUHRTICSKPYRQE{RETRACTDR HYLCRAULICS

(1) PNEUMATIC CLOSURE

{2) MECHANTICAL CLOSURE ¢

8CTH PERFORMED AT AMBIENT,

FLOW LINER WATER FLOW TESTS:

{

DESIGN FLOW To 13,390¢ GPM

ALLOWABLE DELTA P Is 10 PSID AT

LITY ¢
RAMAGE AFTER
QF 2 MINUTES
FERFORMANCE AT 20,4000
YERIFY DESICN MARATN {

FLAPPER ANGLE STARILITY MARGTN

—-p-----.——---—-—-—---'——-------——-ii--h—--—-—

ELEVEN (11) EXPLIRATG
E.T. FLAPPER SETTTNG
ORB. FLAPPER SETTING

VARYING
VARYING

CERTIFICATION

TO 109% POWER LzvEL),

BEING SUBRTECTED TO
F & RUNg MINTMUM) .
GFM, THE UNIT
NO FERMANENT L

RY TEST SERIE

(NORMAL) - 4 cYCLRs

*

BACKU?) = 5 gyerrg

LNZ AND Luz CINDITICNS,

LH2 VALVE QUALIFTED BY SIMITARITY To Loz

THE LINER

F THE FLOW LINER. THE FLOW TUBE HAD NO

WATER FLOWS UT To 20,000 GFM
AFTER VERITYING

WAS SUBJTECTED TO 22,700 SFM To

AMAGE]) .

WATER FLOW TESTS:

T - —

S (FLOW 4,000 To 14,2300 6PMy
«3.% TO 2.5 DEc.
=0.9 TO 4.5 pEG.

FROM
FRCM



SHUTTLE CRITICAL ITEMS LIST - oRBITER '

SUBSYSTEM : MAIN PROPULSICN FMEA MO: 03=1 -0407 -1 REV:IIZ2/17 /87

PRODUCTICN ANGLE SETTINGS
E.T. 0.75 +/=- ©0.25 DEG
¢BB. 2.4 +/— 0.25 DEG

FLAPEER TIP LOAD MARGIN WATER FLOW TEST:

LATCH WATER FLOW TESTS:

SEVEN (7) EXPLORATORY TEST SERIES (FLOW RANGE TQ 109% POWER LEVEL)
FLOW 4,000 T 13,100 GEM
QRBITER: 2.4 +/- 0.1 DEC

TIP LOAD RAMGE: 22 TO &0 LBS

ET: 8.7%5 +/= 9.1 DEG
TIP LOAD RANGE: 20 TO 61 LBS

RECOMMENDED TIP LOAD:

CRBITER: 40 LES MINIMUM
ET: 55 LRs MINIMUM

EIEVEN (1l) EXFLORATORY TEST SERIES (FLOW 4,000 TO 14,300 GPM] -

CERTIFICATION TEST RUN AT NOMINAL PRODUCTION SETTING (FLOW RANGE
TO 109% POWER LEVEL}.

TWO PROAF TESTS: 15,650 GPM AND 15,850 GFM

FILL FLOW DIRECTIONM: SIMILARITY TCQ Loz FILL FLOW TEST

LATCH CRYC FLOW TESTS: (LH2 VALVE QUALIFIED BY SIMILARITY TO L&2)

OMRSD

SIXTEEN {(15) TESTS WITH LN2/LO2 (FLOWS VARY FROM ONE ENGINE AT 5Z% T
THREE AT 109%].

V41AZO.071 KELIUM SYSTEM COMPONENT LEAK TEST {IlQ)

V41AZ0.100 MPS PNEUMATIC LOW PRESSUGE DECAY (ZVERY FLT)

¥41AZ0,130 ACTUATOR INTERMAL LEAK TEST (IX)

YALAZO. 230 MPS ENEUMATIC LOW PRESSURE DECAY VERT POSITION (EVERY FLT)
V41AI0.240 ORB/ET DISC RESPONSE TIME (POST FLT DATA ANALYSIS)
741BUD.010 MPS COMPONENT VISUAL INSPECTION (EVERY FLT)

Y41BU00. 280 DISCONNECT FLAPPER ANGLE VERIFICATION {EVERY FLT)

V4180, 320 DISCONNECT INSPECTIGN AND TIP LOAD VERIF (EVERY FLT) ,
V41BUO.370 LH2/L02 17" DISC ACTUATOR COPERATIONAL VERIF (SEVERY FLT) ‘
T41FUN. 061 ET 17" TIP LOAD/FLAPPER ANGLE INSPECTION (EVERY FLT)
S00000.051 BD2 RESPONSE TIME (MATED) (EVERY FLT)
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. SHUTTLE €RITICAL ITEMS LIST = QREITER

SUBSYSTEM : MAIN FROPULSTON IMEA NO: A3=1 =0407 =12 RZV:ilz 15,87

{C) INSPECTION

RECEIYING INSPECTION

RAW MATERIALS ARE VERIFILESD BY INSPECTION FOR MATERIAL AND PROCESS
CEATIFICATION. ArL MACHINED ITEMS ARE CIMENSIONALLY INSPECTED AND
VERIFIZD (MIL-5TD=103) . CHEMICAL/MECHANICAL FROPERTIES AND RECORDS QrF
RECEIVED MATERIALS ARE RETAINED FOR VERIFICATION, B0DY FORGING Is
ULTRASONICALLY ANT DOYE PENETRANT INSPECTED.

CONTAMINATION CONTROL

CLEANLINESS LIZVEL To 400A VIA FREON FLUSH AMD SAMPLE VERIFIED. ALL SEaZ
SA0CVES ARE INSDECTED FOR CLEANLINESS AND EVIDENQE OF DaMAacE.

ASSEMBLY /INSTALLATION

THREADED INSERTS AND CRITICAL DIMENSTONS VERIFIED BY INSPECTION. SEALING
SURFACES ARE VISUALLY INSFECTZD FOR DEFECTS. FEPAIRED AND REWORKED IT=NS
ARE DIMENSIOMALLY CHECKED., LOG oF CLEAN ROOM VERIFIED. ALL ENGINEEZRING-

QEFINED FEATURES AND SURFACE FINISHES AND TORQUE REQUIREMENTS ARE
COMPLETELY INSPECTED AND VERIFIZD.

THE FRIMARY INTERFACE SEAL IS CHECKED FoR ID, OD AND RQUNDNESS, ALL
DIMENSIONS DEFINED IN DRAWING ARE VERIFIZD BY INEPECTION.

CRITICAL PROCESSES
HEAT TREATMENT AND PART PASSIVATION ARE VERIFIFD BY INSPECTIQN.

HOM-DESTRUCTIVE EVALUATION

PARTS ARE RADIOGRAPHICALLY AND DYE PENETRANT INSPECTED 43 IMPOSED BY
ENSINEERING IN THE DRAWING REQUIREMENTS.
TESTING

ATY¥ AND TEST MEASUREMENT EQUIPMENT CALIBRATICN VERIFIED BY INSPEITION.

HANDLING /PACKXAGING
PACKAGING FOR SHIDMENT VERIFIZD BY INSPECTION.

{D} FAILURE HISTORY

A FAILURE OCLURRED UURING ATPF WHEN A SEAL HAD SHEARFD DURING ASSEMBLY zez
TQ MISALIGNMENT oOF THE DETAIL PARTS {(REFERENCE CAR ABlO54}. THE ASSEME-Y
FROCEDURE wWas CURRECSTED T REQUIRS USE OF A TUOL TO CONTROL ALIGHNMENT CF
THE EMD CAFP aVvER THE PISTON. NO FURTHER INCIDENTS HAVE OCCURRED.

(E) DPERATIOMAL ysE -
HELIUM BOTTLE PRESSURE I3 on CEDICATED DISPLAY IN COCKPIT. CREW ACTICN
CAN CLOSE ISOLATION VALVES {LV7,LV8) CDURING ASCENT. PRICR To MECO,

ISOLATIQN VALVES CAN BE REQPENED oR THE LETT ENGTNE LA PRESSURE HELIUM
CROSSOVER VALVE (LV10) cawnN BE OPENED.



