HAGE: 1 PHRINT DATE: 051184

FAILURE MODES EFFECTS ANALYSIS (FMEA) = CRITICAL HARDWARE
NUMBER: 03-1-0408.X

SUBSYSTEM NAME: MAIN PROPULSION

REVISION: 1 511754
FART MAME PART NUMEBER
VENDOR RAME VENDOR NUMBER
LAU . DISCONNECT, LC2, 17 INCH MC284-0385-0551 (ORS HALF)

LAY . DISCONNECT, LO2, 17 INCH MC284-0388-0552 {ET HALF)

PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
DISCONMECT, LO2 FEED, 17 INCH, ORBITER & ET HALF, [P[H}

QUANTITY OF LIKE ITEMS: 1
ONE

FUNCTION:

ET/OABITER FEED LINE DISCONNECT PAOVIDES LO2 PROPELLANT TC THE MPS AND A
MEANS OF LOADING AND DETANKING THE ET. EACH DISCGNNECT HALF CONTAINS A
PNEUMATICALLY ACTUATED FLAPFER CLOSURE DEVICE WHICH REMAINS IN TS LAST
ACTUATED POSITION (BISTABLE}. THE YALYES ARE CLOSED AFTER MECOQ TO
PREVENT PROPULSIVE VENTING LEADING TO ET/AORBITER REGONTAGT, TILEDOOR
DAMAGE DUE T EXPOSURE TCOH PROPELLANTS, LOSS CF HELIUM SUPPLY DURING
MANIFOLD REPAESSURIZATION (RTLS/TAL ABORAT CAITICAL), AND EYSTEM
CONTAMINATION DURING ENTRY, DURING UMBILICAL SEPARATION, THE VALVE
SYETEM 13 DESIGNED TO MECHANIGALLY CLOSE BOTH THE ORBITER AND ET
DISCONMECT FLAPPERS IF LINARLE TO CL OSE THEM PNEUMATICALLY (FOST MECO).
RECUNDANT OPEN AND CLOSE (TWO EACH) VALVE FOSITION SWITCHES ARE
LOCATED ON THE ORBITER HALF OF THE DISCONNECT. THE FLAPPER DRIVE .
MECHANISM iS DESIGNED T ALLOW RELIEF OF FRGPELLANTS TRAPPED BETWEEN
THE FLAPPERS AFTER DISCONNECT CLOSURE.

A PHEUMATICALLY ACTUATED LATCH MECHANISM IS PROVIDED TG PREVENT THE
VALVE FLAFPPERS FROM CLOSING DURING FLOW CONDITIONS. THE LATCH IS .
BISTABLE AND IS CONTROLLED BY A SEFARATE PWEUMATIC ACTUATOR ASSEMBLY
WITH AEDUNDANT LOCK AND UNLOCK (FWO EACH} POSITION SWITCHES. LATCGH
MECHANISM INCORPORATES A TOCGGLE PIVOT WHICH ALLOWS FLAPPER CLOSURE
DURING BACK UF MECHANICAL SEPAFATION WITH LATCH IN LOCKED POSITION. SEE
LATCH FMEA/CIL 0454 FOR ADDITIONAL INFORMATION.
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. SHUTTLE CRITIGAL ITEMS LIS™ - QRBITER

SUZSYSTEM :MAIN PROPULSIONM FMEA NO:0Q3=1 =0408 -12 REV:12/17/87
ASSEMELY CRIT. FUNC: 1l
B/H RI TMCZR4-0389-XNXE CRIT. HDW: 1
CRB HALF 0551
ET HALF 0532
P/N VEWDOR: VEHICLE 1cz lgz 104
QUANTITY :1 EFFECTIVITY: X X X
iONE PHASE (5] : PL X Lo X o0 ju.o) L=

REDUNDANCY SCRFEN:

PREPARED EY: APPROVED
DES J E QSLUND DES
REL L H FINEBERG REL.
QF E M GUTIERREZ QE).
ITEN:
DISCONNECT, LDZ FEED (WITH LATCH) 17 INCH, ORAITER & ET HALF. (PD1)
FUNCTION '

ET/QRBITER FEED LINE DISCONNECLT PROVIDES 02 PROPELLANT TO THE MBS AKD A
MEANS OF LOADING AND DETANKING THE ET. FACH DISCONMNECT HALF CONTAINS A
PNEUMATICALLY ACTUATED FLAPPER CLOSURE DEVICE WHICH REMAINS IN ITS LAST

. ACTUATED PCSITION (BISTABLE)., THE VALVES ARE CLOSED AFTER MECU TO
PREVENT PROPULSIVE VENTING LEADING TO ET/CRBITER RECONTALT, TILE/DGQCR
DAMAGE DUE TO EXPOSURE TO PROPELLANTS, LOSS OF HELIUM SUPPLY DURING
MANTFOLD REPHESSURIZATION (RTLS/TAL ABORT WRITICAL), AND SYSTENM
CONTAMINATICON DURING ENTRY. DURING UMBILICAL SEPARATICHN ,» THE VALVE
SYSTEM IS DESIGNED TO MECHANICALLY CLOSE BOTH THE ORBITER AND ET
DISCONNECT FLAPPERS IF UNABLE TO CLOSE THEM PNEUMATICAILY (POST MECD).
REDUNDANT OFEN AND CIOSE (TWO EACH) VALVE POSITION SWITCEES ARE LOCATED
ON THE ORBITER HALF OFf TEE DISCONNECT. THE FLAFFER DRIVE MECHANISM IS
DESIGNED TC ALLOW RELIEF OF PROPELLANTS TRAFPED EZTWEEN THE FLAPPERS
AFTER DISCONNECT CLOSURE. _

A PNEUMATTICALLY ACTUATED LATCH MECHANISM IS PROVIDED TS PREVENT THE VALVE
TLAPPERI TROM CLOSING DURING FLOW CONDITIONS. THE LATCH I2 BISTABLE AND
IS CONTROLLED BY A SEPARATE FNEUMATIC ACTUATOR ASSEMBLY WITH REDUNDANT
LOCK AND UNLOCE (TWO EACH) POSITION SWITCHES, LATCH MECHANISM
INCORPORATES A TOGGLE PIVOT WHICHE ALLOW3 FLAPPER CLOSURE DURING BACYK UF
MECHANICAL SEPARATION WITH LATCH IN LOCKED POSITION. SEE LATCH FMEA/CTL
0454 FOR ADDITIUNAL INFORMATION,

FAILURE MODE
RUPTURE/LEAFAGE OF THE ACTUATOR

CAUSE(S)
FATIGUE, MATERIAL DEFECTS, DAMAGED/DEFECTIVE ACTUATOR SEALS



SHUTTLE CRITICAL ITEMS LIST - GRBITER

SUSSYETEM :MAIN PROPULSICH FMEA NO:Q03i=1 =0408 =12 REV:L1/.7/87

EFFECT!S}: ON
{A)SUBSYSTEM (B) INTERFACES (C)MISSION {D)CREW/VEHICLE:

(A.8) 105S OF CONTROL OF THE DISCONNECT VALVE., POSSIBLE DEPLETION OF
VALVE ACTUATION PRESSURE CAUSING FAILURE TO CLOSE LO2 PREVALVES AT
MECO. RESULTS IN THE INARILITY TO MAINTAIN INJECTED HELITM AND ~O2
PRESSURE AT THE SSME PUMP, RESULTING IN POSSIBLE FUMP OVERSPEED AND
EXFLOSICN. PQSSIBLE AFT COMFPARTMENT OVERPRESSURIZATION AND
FIRE/EXPLOSIVE HAZARD. AT MECO THE ENGINE NUMBER TWO EELIUM SUDELY IS
SWITCHED INTO THE PNEUMATIC VALVE SYSTEM (VIA LV10) AS A BACKUP, BY
SCFTWARE COMMAND, WHICH MAY ACTUATE THE LO2 PREVALVES CLOSED. IEAKAGE
MAY SE DETECTABLE ON GROUND USING HAZARDOUS GAS DETECTION SYSTEM
(HGDS). ALSQO RESULTS IN LAS5 OF GHE SUPPLY DURING PROPELLANT DUME
CAUSING POSSIBLE LOSS OF AFT COMPARTMENT PURGE (RTLS,/TAL ABORT
CRITICAL) -

{C) ON GROUND, POSSIBLE ¥IQOLATION CF HGDS LOC WILL REQULT IN LATNCH
SCRUB. .

(D) POSSIBLE LOS3 OF GREW/VENTCIE.

DISPOSITION & RATIONALE:
-(A)DESIGN (B}TEST (C)INSPECTIGN (D)FAILURE HISTORY (£) OPERATIONAL USE:

{A) DESIGN

DESIGN FACTORS OF SAFETY ARE 1.5 PROOF, 2.0 BURST FUR THE DISCONNECT
ACTUATOR. THE DISCOMMECT ACTUATOR ASSEMBLY IS5 DESIGNED PRR 2500 CYZLES
{OPEN TO CLOSE TO OFEN] AT AMBIENT AND 1000 OVOLES AT CRYOGENIC
TIMPERATURE. THE ACTUATOR IS DESIGNED FOR 17040 PSIG BURST AND 1375 PSIG
PROGT,

THE ACTUATOR BODY IS 2219-TA&51 AL ALLGY. THE PISTON IS 6061-T651 AL
ALLOY, ANODIZED. THE ROD END CAP IS 221$-T8511 AL ALIOY. THE ROD
BUSHING IS OF 6081-T6%1, ANODIZED.

POTENTIAL AQTUATOR LEAR PATHS:

PORT QLOCE/ACTUATOR BOOY (OPEN/CLQSE} INTERFACE
ACTUATOR BODY/RCD EWD CAP ASSEMBLY INTERFACE
BUMPER SEALS -

PISTON ROD SEALS

TEE INTERFACE SEALS AND BUMPER SEALS ARE TEFLON (TFE) JACKETED WITH A 301
CRES SPRING. THE PISTON ROD SEALS ARE REDUNDANT AND ARE RULON=A JACKETED
WITH 302 CRES SPFRINGS. THE SEAL SPRING DROVIDES THE PRELOAD NECESSARY
FOR A POSITIVE SEAL,

(B) TEST

ATP [ACTUATOR)

FROOF: AMBIENT, 1275 PSIG

nnooA A



SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEN :MAIN FROPULSICH FMEA NO:03-1 =0408 =13 REV:12/2%/37

CFERATIGNAL (TWQ CYCLES): AMBIENT: 400, 740, 7806 DSIG

RESPONSE TIME (QPENING/CLOSING): ROOM AMBIENT/~300 DEG T
RESPONSE TIME AT 40U, 700 AND 780 PSIG

LEAKAGE: EXTEANAL AND INTERNAL, AMEIENT AND CRYO
ATP - ET/ORBITER MATED DISCOMMECT ASSEMBLY

FLAPPER ANGLE: ET 4.% +/- 0.25 DEG, ORE 2.0 +/- 0.25 DEG
TIP LOAD: ET 55 LB MINIMUM, ORB 40 LB MINIMUM

POSITION SWITCH VERIFICATICON: LATCH IN LOCKED POSITICN. RATATION FROM
FLAPPER PUSITION OF REST ON DOWNSTRIKE SURFACE TC FLAPPER POSITTON
WEERE OPEN INDICATOR LIGHT TURNS ON MUST HE 4 DEGE, MINTMUM.

FROOF: AMBIENT, 1275 PSIC, ACTUATCR
285 PSIG FUR ORBITER CLOSURE DEVICOTE
38 P5IG FOR ET CLOSURE DEVICE

QPEFATIONAL CYCLE: CRYO, =300 DEG F, ACTUATOR PRESSURE 740 DSIG FOR &
CYCLES AND 430 P3IG TOR 5 CYCSLES
AMBIENT, He AT 400 PSIG {1 CYCLE) AND 740 PSIc (5
CYCLES)

CLEANLINZSS VERIFICATION: MOISTURE FREE AND CLEANED TO LEVEL 4004 QF
MA Qll0=24]1

LEAKAGE: EXTERMAL

VALVE: LN2/AMBIENT TEMPS: SO SQIMS OF GHE AT 10 PSIG, S0
SCIMS QOF GHE AT 50 PSIG: LATCH SHAPT SBAL, 8C 5CTMS oOF
GHE; 150 SCIMS OF N2 AT 185 PSIG: LATCH SHAPT SEZAL,
30 SCIMS OF GN2

VALVE ACTUATOR:

CTRYO (BODY TEMP AT =200 DEG F, ACTUATOR AT -200 TO

G DEG F)/AMBIENT TEMP'S: 100 SCIMS OF GHE AT 740 PSIG

INTERNAL
VALVE: AMBIENT TEMPS: 1440 TO 2000 SCIMS OF GHE AT 1 To
1= P5SIG: 2800 SCIMS OF GNZ AT 200 PSIG
LN2 TEMPS: 2500 SCIMS OF GHE AT €) FSIG: 2500
ECTIME OF &MNI AT 200 PEIG
VALVE ACTUATOR: -
CRYQ (BODY TEMP AT =300 DEG F, ACTUATOR AT -2408 Tc
4 DEG F)/AMBIENT TEMPS: 100 SCIMS OF GEE AT 740 PSIs

RELIEF OFERATION: =100 DEG F, CRACKING/RESEAT PRESSURE, (.1-3 PSID (ET
ONHLY}

ELECTRICAL CHARACTERISTICS (INSULATICN RESISTANCE AND VOLTAGE DROP), AND
DIELECTRIL STRENGTH



SHUTTLE CRITICAL ITEME LIST - O3BITER

FLOW LINIR = ROUNDONESS VERITICATICN (FREE END EIGHT DOINTS MEAZUREMENT)

CERTIFICATION

COMPONENT QUALIFICATION (INCLUDES TESTING FROM PREVICUS CONFIGURATTON
- - WITHOUT LATCH)

SALT FOG
VIBRATICON ~ THREE AXES:
SINUSOIDAL: 5 T@ 35 M2 AT 0.25 G, ZERC TC PEAK

EANDOM: 20 TO 2,000 HZ £.7 & RMS FOR X-AXIS, 5.2 G RMS TOR ¥
AND Z-A¥IS, ND FLOW (LN2), FLAPPERS OPEN, LATCH
ENGAGEDR

THE DISCONWECT IS CHILLED WITH LNZ AND STABILIZED AT
-300 DEG F. 10 PSIG DISCORNEST, 740 FSIG ACTUATOR.
THESE COUNDITIONS ARE MAINTAIMED TEROUGHOUT SINUSOICAL
AND RANDCM VIBRATION., ACTUATOR VENTED DURING ILAST TWO
MINUTES QF VIBRATION.

THERMAL CYCLE: =400 T0Q 150 DEG T, 3 CYCLES

OFERATING LIFE!: AMRIENT, 740 PSIG HE POR A TOTAL OF 2,400 oYoLES FoR
ORBITER AND 100 CYCLES FOR ET.
THE RELIEF MECHANISEM WaS CYCLED DURING ET
VALVE CYQLING.

CRYO, 740 P3IG HE, -400 OEG F FOR A TOTAL OF 1000
CYCLES FOR OREITER AND S0 CYCLES FOR THE ET.
THE RELIEF MECHANISM WAS CYCLED DURING ET
VALVE CYCLING.
ELECTRICAL CEARACTERISTICS (INSULATION RESISTANCE AND VOLTAGE DRCF)
LEAFAGE: EXTERNAL AND INTERNAL, AMBIENT AND ORYO

ENGAGE - DISENGAGE: ENGAGE FORCE = 1000 LPS MAYX, DISENGAGE
FORCE = 500¢ LBS MAX

BURST TEST: PHNEUMATIC ACTUATOR, 1700 PSIG HYDROSTATIC PRESSURE FOR
2 MINUTES

TYPE I AND TYPE [T MATED (OPEN POSITION) 450 PSIG HYDROSTATIC
PRESSURE FOR 2 MINUTES

TYPE I AND TYPE IT DEMATED (CLOSED FOSITION) 2310 PSID TO
TYPE 1, 68 PEID TC TYPE II FOR 2 MINUTES

d3-1- 1524



SHUTTLE CRITICAL ITEMS LIST = GRPITER

SUBEYSTEM :MAIN FROPULSION FMEA NQ:02=1 =p408 -1z REV L2717 /8

UMEILICAL SEPARATION TEST: (WITHOUT LATCH)

RANDOM VIBRATION TESTS (4.4 HOURS PER AXIS) WHILE FILLED WITH LN2. THET
DISCOMNECT wWas ALSO SURTECTED T UMBILICAL RETRACT TESTS AT 230TH
'NCOMINAL CONDITICNS AND SIMULATED HYDRAULIC RETRACT ACTUATOR FAILURESS.

UMBILICAL SEFARATION TEST: {WITH LATCH)

o o - ol

FLAPPER PNEVMATICS,/LATCH FNEUMATICS/PYROS /RETRACTOR HYDRAULICS

(1) PNEUMATIC CLOSURE (NORMAL] - 4 CYCLES
(2) MECHANICAL CLOSURE (BACKUP) = § eYOLES

BOTH FERFORMED AT AMBIENT, LN2 AND LH2 CONDITICHS.

NOT ENGASED.
FILOW LINER WATER FLOW TEaTs:

TERMINAL DRAIN: (SATURATED L02) (e5% AND 1a%%) LATCH EZNGAGED AND

DESIGN FLOW TO 19,500 GpM
ALLOWABLE DELTA P IS 10 PSID AT THE LINER

10 DETERMINE THE STABILITY OF THE FLOW LINER. THE FLOW TUBE HaD Ll
PERMANENT DAMAGE APTTR BEING SUBJECTED TO WATER FLOWS UP TO 20,000 GEM
(TEST TIME OF 2 MINUTES / & RUNS MINIMUM). AFTER VERIFYING
PERFORMANCE AT 20,000 GPM, THE UNIT WAS SURTECTED TD 22,700 &BPM TO

FLAPPER ANGLE STABILITY MARGIN WATER rIOW TESTS:

FOURTEEN (14} EXPLORATORY TEST SERIES (FLAW §,000 TO 20,800 oPM)
E.T. PLAPPER SETTTING VARYING FROM 1.6 70 5,3 DEG.
ORB. FLAPPER SETTING VARYING FROM 0.9 To 5.2 LEG.

PROCF TEST SERIES ~ MAXIMUM FLOW 22,700 GPM, AT ANGLES BELOW MINTMUM
FLIGHT SETTINGS

PROCUCTICON ANCLE SETTINGS
E.T. 4.5 +/= Q.25 pEG



SHUTTLE CRITICAL ITEMS LIST - QRBITER

SUBSYSTIM :MAIN PROPULSION - FMEA NQ:03=1 =0408 =12 REV:12/17/87

FLAPPER TIP LoAD MARGIN WATER FLow TEST:

. e sk s N s e e e ol e .l

EIGHT (2) EXPLOPRATORY TEST SERIES (FLOW RANGE TO 105% POWER LEVEL)

FLOW 4,000 TO 20,5800 GPM

QRBITER: 3.0 +/= ¢.1 DEG FOR SEVEN SERIES, 4.1 +/=- 0.1 FAR ONE SERTES
TIF LoADR BRANGE: Q0 TO &2 L3S

ET: 3.98 +/= 0.1 DEG '
TIP LOAD RANGE: 23 TO &1 LBS

RECOMMENDED TIPF LOAD:

ORBITER: 40 LBS MINIMUM
ET: SE LBS MINIMUM

LATCH WATER FLOW TESTS!:

TWENTY~-FOUR (24) EXFLORATORY TE3T JERIES (FLOW 4,000 TO 23,100 GPM)

CERTIFICATION TEST RUN AT MINIMUOM FRODUCTION SETTING {FLOW RANCE
TC 109% POWER LEVEL}.

TWQ TEST SERIES IN FILL DIRECTION (FLOW 4,000 TQ &.400 GFM), LATCH
PHEUMATIC PRESSURE YENTED (BISTABILITY)

PROOF TEST - 23,2300 GPM

LATCH CRYD FLOW TESTS:

SEIXTEZN (1le) TESTS WITH LN2/LO2 (FLOWS VARY FRCM OME ENGINE AT &5% TO
THREE AT 109%):

DISEDHHfﬁT FLAFPER STAHRILITY/LOADS

CAVITATION

FRIOTION PRESSURE LODSS

ENGINE CUTOFF ZENSOR RESFONSE

STEADY STATE TEST: LN2Z (65% AND 109% OF RATED POWER LEVEL}, LATCH
ENGAGED. LOZ (100%, 104% AND 109% OF RATED POWER LEVEL}, LATCH
ENGAGED AND NOT EHGCACED.

TERMINAL DRAIN: (SATURATED LO2Z2) (65% AND 105%) LATCH ENGAGED AND
NOT ENGAGED. ‘

03-1- 15286



. SHUTTLE CRITICAL ITEMS LIST = ORBEITER

SUBSYSTEM :MAIN PROBULSION FMEA NO:03-1 -pags -12 REV:12/17/27

OMRED :

V41lAZ0.071 HELIUM SYSTEM COMPONENT LEAR TEST (I10)

V41lAZ0. 100 MPS ENEUMATIC LLW FRESSURE DECAY {EVERY FLT)

V4lAZO.110 ACTUATOR INTERNAL LEIAK TEST (I8}

V41AZ0. 2320 MPS FNEUMATIC LOW PRESSURE DECAY VERT POZITION {EYERY FLT}
V41lRID.240 ORB/ET DISC RESPONSE TIME (POST FLT DATA ANALYSIS)
V41BUC. 010 MPs COMPONENT VISTAL INSPECTION (EVERY FLT)

V41BUO, 280 DISCONNECT FLAPPER ANGLE VERIFICATION (EVERY FLT}
V41BUD.120 DISCONNECT INSPECTION AND TID LOAD VERIF (EVERY rLT)
V41BUG. 370 LHZ/LOZ 170 DISC ACTUATCR OPERATIONAL VERIF (EVERY FLT)
TALIUN.DEL1 ET 17" oD LOAD/FLAPPER ANGLE INSPECTION (EVERY FLT)
S0U00Q0.0%90 PDL RESFCNSE TIME (MATED) (EVERY FLT;

(C} INSPECTION

RECEIVINE INSPECTION
RAW MATERTALS ARFE VERIFIED BY INSPECTION FOR MATERTAL AND PROCESS
CERTIFICATION. ALL MACHINED ITEMS ARE DIMERSTIONALIY INSPECTED AND
VERIPLED (MIL-STD=10K}, CHEMICAL/MECHANICAT PROPERTIES AND RECORDS &F
RECEIVED MATERIALS ARE RETAINED POR VERIFICATION. BODY FORGING IS

. ULTRASONICALLY AND DYE PENETRANT INSPESTED.

ASSEMBLY /INSTALLATION

THREADED INSERTS AND CRITICAL DIMENSIONS VERIFIED BY INSPECTION. SERLING
SURFACES ARE VISUALLY INSFECTED FOR DEFEOTS. REPAIRED AND REWORKED ITEMS
ARE DIMENSIONALLY CHECYED. LOG OF CLEAN ROCM VERIPIED. ALL ENGINEERING-
DEPINED FEATURES AND SURFACE FINISHES AND TORQUE REQUIREMENTS ARZ
COMFLETELY INSFECTED AND VERITIED.

THE PRIMARY INTERFACE SEAL IS CHRECHED FoRm ID, Q0 AND ROUNDNESS. ALL
DIMENSIONS CEFINED IN CRAWING ARE VERIFIED BY INSPECTION.

CRITICAL PROCESSES
HEAT TREATMENT AND PART PASSIVATION ARE VERIFTED BY INZPECTION.

NON-DESTRUCTIVE EVALUATION

FARTS ARE RADIQGRAPRICALLY AND DYE PENETRANT INSPECTED AS IMPOSED oY
ENGINEERING IN THT DRAWING REQUIREMENTS .,

TESTING ,
ATP AND TEST MEASUREMENT EQUTIPMENT CALIBRATION VERIFIED By INSPECTION.

HANDLING/PACKABING
FACKAGING FOR SHIFMENT VERIFIED BY IRSPECTION,



SHUTTLE CRITICAL ITEMS LIST -~ ORBITER

SUBEY=T"EM :MALN FROPUOLSIOW FMEA NO:02=1 =0408B =12 REV:.3/.7/87

(D) FAILURE HISTORY
A FAILURE OF THE PORT BLOCK STATIC SEARL ON THIE 17 INCH DIscapvdEcsT
ACTUATOR OCTURRED DIUURING ATD (REFERENCE CAR AS517s). A DRAWCNG REVISIONM

WAS MADE TOQ UTILTIE FLOGROCARBON SEAL (WAS RAYCD/TAYCO). NO FURTHER
INCIDENTS HAVE CLCURRED.

A FAILORE OCTURREDR DURING ATP WHEN A SEAL HAD SHEARED DURING ASSEMBLY RUT
To MISALTGHNMENT OF THE DETAIL FARTS (REFERTNCE QAR AB1054). THE ASSEMELY
PROCEDURE WAS CORRECTED TC REQUIRE USE of A TOOL TO CONTROL ALIGNMENT OF

THE END CAP OVER THE PISTON. No FURTHER INCIDENTS EAVE OCCURRED.

{E) OPERATIONAL USE -

HELITM ROTTLT PRESSURE IS OGN DEDICATED DISPLAY IN COCK2IT. CREW ACTION
CAN CLOSE ISQLATION VALVES (LVr,LVE] DURING ASCENT. PFRICR TO MESO,

ISQLATICN VALVES CAN BE REOPENED AR THE LEPT ENGINE LOW PRESSURE HILIUM
CROSSOQVER VALVE (LV1J) CAN BE OPENED.

03-1- 1528



