1 ' PRINT DATE: 03,02/8%2
SHUTTLE CRITICAL ITEME LIET - ORBITER NUMBER: 031=-1A3-0407-X

SUBSYSTEM NAME: MAIN PROPULSICH SYSTEM _
REVIBION : & 03,/902/89 W

PART NAME PART NUMBER

YENDOR NAME VENDOCR NUMBER
LRI H VALVE LATCH ASSY (Lil2) MOZ284-0383-0451
LRU : 17" DISC VALVE ASSY, ET Lii2 MOZ2854-0385-0452
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EXTENDED DEESQRIPTION OF PART UNDER ANALYGSIS:
DISCONNEST, LH2 FEED (WITH LATCH) 17 INCH, QRBITER & ET HALF

REFERENCE DESIGHATORS: D2
QUANTITY OF LIKE ITEMS: 1
E

FUNCTION:

ET/ORPITER FEED LIWE DISCONMECT PROVIDES LH2 PROPELLIANT TO THE MPS ALD
A MEANS OF LOADING AND DETANKING THE ET. EACH DISCONHNECT HALF CONTAINS
A PHNEUMATICALLY ACTUATED FLAPPER CLOSURE DEVICE WHICH REMAINS IN ITS
LAST ACTUATED POSITION (BISTABLE). THE VALVES ARE CLOSED AFTER MECC TO
FREVENT FROPULSIVE VENTING LEADING TO ET/OREITER RECONTACT, TLILE/DOCR
DAMACE DUE TO EXPOSURE TO PROPELLANTS, LOSE OF HELIUM SUPPLY DURING
MANIFOLD REPRESSTURIZATION (RTLS/TAL ABORT CRITICAL), AND SYSTEM
COWTAMINATION DURING ENTRY. DURING UMBILICAL SEFARATION, THE VALVE
SYETEM IS DESIGNED TO MECHANICALLY CLOSE BOTH THE CORBITER AND ET
DISCONNECT FLAFFERS IF UNABLE TO CLOSE THEM PHNEUMATICALLY (POST MECC).
EEDUNDANT OPEN AND CLOEE (TWO EACH) VALVE POSITION SWITCHES ARE LOCATED
N THE ORBITER HALY OF THE DISCONNECT. TEE FLAPPER DRIVE MECHRNISM IS
DESIGHED TO ALIOW RELIEF OF PROPELLANTS TRAPPED BETWEEN THE FLAPXERS
AFTER DISCONNECT CLOSURE.

A PNEUMATICALLY ACTUATED LATCH MECHANIEM IS PROVIDED TO FREVENT THE
"VALVE FLAFFERS FROM CIODSING DURING FLOW CONDITIONS. THE LATCH IS
BISTRBLE AND IS CONTROLLED BY A SEPARATE PNEUMATIC ACTUATOR ASSEMELY
WITH REDUNDANT LOCK AND UPLOCE (TWC EACH) POSITION SWITCHES. LATCH
MECHANISHM INCORPORATES TOGGLE PIVOT WHICH ALLOWS FLAPPER CLOSURE DURING
BACK UP MECHANICAL SEPARATION WITH LATCH IN LOCKED POSITION., SEE LATCH
FMEA/CIL 0454 FCEF ADDITIONAL INFORMATION.
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3 . FRIKT DATE; 03,02,&
SEUTTLE CRITICAL ITEMS LIAT - ORAITER NUNBER: 03=1A3-0407=02

REVIBION: 0O C3/92/89 w
SUBSYSTEM: MAIN PROPULSION SYSTEM
LRU VALVE LATCH ASSY (LH2) CRITICALITY OF THIA
iTEH FAME: 17" DISC VALVE ASSY, ET LE2 PAILORE MODE:1,/1

---.-—————.-.-----n-——--—----._———————___——.—-"-.---..--.--_____....,._,.-..,.-,.____,_..._u____________________

FAILURE MOLE:
FAILS TO REMAIN OPEN DURING ET CHILIOCWN, LOADING, DEAINING, AND ENQINT
CPERATION.

MISEICH PEASE:
PL - PRELAUNCH
e LIFT-OFF

VEEICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
: 103  DISCOVERY
: 104  ATLANTIS

CAUSE:

PIECE PART STRUCTURAL FAILURE OF FLAPPER OR FLAPFER STRUCTURAL SUFPORT
ELEMENTS (LATCH WILL NOT PREVENT CLOSURE FOR FAILURE OF THESE SEECIFTC
FIECE PARTS). _

CRITICALITY 1/1 DURING INTAST ABORT ONLY? N

REDUNDANCY BCOREEM A) HN/A

B) H/A
c) N/A \

' PASE/FAIL RATIONALE:

A)

H)

Q) L
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= FAILURE BFrecCTs -

—-—------.---.————-------._———.—-n-_-_—-————p-.------.———-.----------———_——“---*-——-.-..- -

(A} BURSYSTEM:

CASE It

i/1. TIME FRAME - ENCINE OEBERATION,

LH: FLOW WILL BE TERMINATED. SURGE PRESSURE FROM VYALVE CLOSURE MAY
CAUSE DAMAGE OR RUPTURE TO THE MPS AND/OR ET SYSTEM, DEPENDING ON THE
RATE OF CLOSURE. SHUTDOWN OF ALL THREE ENGINES WITH UNCONTAINED DAMAGE
DUE TO STARVATION CUTOFF.

CASFE II:
1/1. TIME FRAME - LOADING/DRAINING .
LH2 FLOW WILL BE TERMINATED. SURGE PRESSURE FROM VALVE CLOSURE MAY
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4 PRINT DATE: azsc:
SHUTTLE CRITICAL ITEMS LIBT - ORBITER NTMAER: 03-1A3-0407-~02

CAUSE DAMAGE OR RUPTURE TC THE MPS AND/OR ET SYSTEM, DEPENDING ON THE
RATE OF CLOSURE. UNABLE TO PERFORM ET DRAIN. RUPTURE OF MPS LINES WI
LEAK LH2 INTQ THE AFT. POSSIBLE AFT COMPARTMENT OVERPRESS AND
FIRE/EXPLOSIVE HAZARD. POSSIBLE LOSS OF ADJACENT CRITICAL FUNCTIONS C
TG CRYO EXPOSURE. LEAKAGE DETECTABLE USING HAZARDOUS GAS DETECQTION
SYSTEM (HEDS). RUPTURE OF ET FEEDLINE WILL LFAX LH2 OUTSIDE OF THE
VEHICLE. FIRE/EXPLOSIVE HAZARD AND POSSIBLE DAMAGE TO VEHICLE EXTERIC

CASE ITIX:
a/3. TIME FRAME - CHILLDOWN
RESULTS IN TERMINATION OF LH2 CHILLDOWN AND IN LAUNCH SCRUE.

{B} INTERFACING SUBSYSTEM(8):
SAME AB A,

{C) MIABTOM:

FOR CASE I AND 1Y, POSSIBLE LOSS OF CREW/VEHICLE. FOR CASE III, LACN¢
SCRUE.

(D) CREW, VEEICLE, AND ELEMENT(3):
SAME AS C.

{E) TONCTIOMAL CRITICALITY EFFECTE

CASE I: } -

1R/2 2 SUCCESS PATHS. TIME FRAME - LOADING
1) IATCH FAILS TO REMAIN LOCKED.

2] FLAPPER FAILS TO REMAIN QPEN.

LH2 LOADING WILL BE TERMINATED., SURGE PRESSURE FRCM VALVE CLOSURE MY
CAUSE DAMAGE OR RUPTURE TO THE MPS SYSTEM, DEPENDING ON THE RATE OF
CLCSURE. UNABLE TO FPERFGRM ET DEAIN. RUPTURE OF MPS LINES WILL LEAE
ILHZ INTO THE AFT COMPARTMENT. PUSS5IBLE AFT COMPARTMENT
OVERPRESSURIZATION AND FIRE/EXPLOSTION HAZARD. POSSIBLE LOSS OF
CRITICAL FUNCTIONS DUE TO ADJACENT COMPONE!T EXPQSURE TO CRYDS.
LEA¥AGE DETECTABLE USING HGLDS. FRUPTURE OF ET FEEDLINE WILL LEAK LH2
QUTSIDE OF VEHICLE. FIRE/EXPLOSION HAZARD AND POSSIBLE DAMAGE TO
VEHICLE EXTERIOR. POSSIBLE LOSS QF VEHICLE.

CASE II: _

1R/2, 2 SUGCCESS PATHS. TIME FRAME - ENGINE OPERATION
1) LATCH FAILS TO REMAIN LOCKED.

2) FLAPPER FAILS TO REMATN OPEN.

S5URGE PRESSURE FRGM VALVE CLOSURE MAY CAUSE DAMAGE OR RUFPTURE TC THE
MPS SYSTEM, DEPENDING ON THE RATE OF CLOSURE. RUPTURE OF MPS LINES
WILL LEAX LH2 INTC THE AFT COMPARTMENT., POSSIBLE AFT COMPARTMENT
OVERFRESSURIZATION AND FIRE/EAPLOSION HAZARD., POSSIBLE lOS3 OF
CRITICAL FUNCTIOHS DUE TO ADJACENT COMPONENT EXPOSURE IO CRYOS.
POSSIBLE LOSS OF CREW VEHICLE.
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S PRINT DATE: 031/02/¢
SHUTTLE CRITICAL ITEME LIST - ORBITER NUMEER: 03-1A3-0407-02

- DISPOSITION RATIONALE -

L AR W W TR N S SR e e wll AT R A ke e el o W T e S M S WSS SN S s e s s ol o sl TSR R RO N s e e e om — — -

(A} DESIGN:

A PHEUMATIC AOTUATOR MOUNTED CH THE ORBITER HALF OF THE DISCONNECT
DRIVES THE ET FLAPPER THROUGH A ROLLER/CLEVIS LIWNKAGE. THIS ACTION IN
TURN DRIVES A SECOND ROLLER/CLEVIS LINFAGE WHICH OPERATES THE ORBITER
FLAPFPER AND THE POSITION INDICATOR ASSEMELY.

THE FLAPFERS ARE CANTED IN THE FLOW STREAM SUCH THAT FLUID DYNAMZC
TORCES ASSIST THE MECHANICAL LINKAGE FORCES IN MAINTAINING THE OPEN
POSITION DURING SYSTEM OPERATIQON. THE FILAPPERS ARE SPRING LOADED IN
THE OPEH POSITION AGAINST THE MECHANICAL STOPS BY A 55 LES FORCE
MINIMUM FOR ET AND 40 LBS FOR ORBITER. FORCE IS MEASURED AT THE
FLAPPER TIP.

THE DISCONNECT VALVE CONSISTS OF COMPONENTS MANUFACTUEED FROM
2024-T=551 AL ALIOY (FLAPFER ASSEMBLY), INCONEL 718 (ARM FOLLOWER] AMD
A 286 CRES (ARM DRIVE ASSEMBLY). THE VALVE HOUSING I3 MANUFACTURED
FROM 2219 AL ALLDY. THE STOP ASSEMBLY IS MANUFACTURED FROM B0&1-T6 AL
ALLOY, 300 SERIES CRES AND INCONEL 718.

DESIGHN FACTORS OF SAFETY FOR INTERNAL PRESSURE ARE 1.3 FROOF, 1.5 BURST
TOR THE DISCONNECT. THE ORBITER FLAFPPERS HAVE A MINIMUM USEFUL LIFE CF
2500 CYCLES WHICH IS EQUIVALENT TO 100 ORBITER MISSIONS. THE ET
FLAPTERS HAVE A MINIMUM LIFE COF 150 CYCLES WHICH IS EQUIVALENT TO ON:=
ORBITER MISSION. STRUCTURAL ANALYSIS INDICATES POSITIVE MARGINS OF
SAFETY FOR ALL CONDITIONS OF VALVE OPERATION; FRACTURE/FATIGUE ANALYSIS
SHOW THAT ALL CRITICAL PARTS ARE SATISFACTORY FOR FOUR TIMEE EXFECTED
LIFE (ET - ONE MIESION, ORBITEE - 100 MISSIONS) .

THE DISCONNECT FEATURES A MECHANICAL LATCH (REFERENCE FMEA/CIL 04354)
WHICH ENHANCES SAFETY OF THE VALVE OPERATION BY REDUCING THE NUMEER OF
PIECE PART STREUCTURAL FAILURES WHICH CAN CAUSE INADVERTENT FLAFFER
CLOSURE. THE ACTUATOR AND RELATED MECHANISMS (FORKS, ROLLERE, TCHSION
BARS AND SHAFTS) INVOLVED IN APPLICATION OF FEELOAD ARE NOT CONSIDRED
CRITICAL WITH IATCH INSTALLED. IN THE LOCEED POSITION THE LATCH
PREVENTS INADVERTENT FLAPPER CLOSURE BY MECHANICAL INTERFERENCE.
DURING NOFMAL CONDITIONS THE LATCH DOES NOT CONTACT THE FLAFPER.

(B} TEBT:
ATF (ACTUATOR)

FROOF: MMBIENT, 1275 P5IG
OFERATIONAL (TWO CYCLES) : AMBIENT: 400, 740, 780 PSIG

RESPOCNSE TIME {OPENING/CLOSTING] :
BEOOM AMBTIENT/ =300 DEGZ FRESTONSE TIME AT 400, 700 AND 7BO PSIG

LEAFMAGE: EXTERNAL AND INTERNAL, AMBIENT AND CRYO
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6 PRINT DATZ: 03/82,3:

SEUTTLE CRITICAL ITEME LIET - ORBITER NUMBER: 03-1A3-0407=02

ATP - ET/URBITER MATED DISCONNECT ASSEMELY
FLAPPER ANGLE: ET 0.75 +/- 0.25 DEG, ORB 2.4 +/= 0.:5 DEG
TIP LOAD: ET 55 LB MINTIMUM, GRB 40 LB MINIMUM

PUSITION SWITCH VERIFICATION: LATCH IN LOCKER POSITICON. ROTATION
FROM FLAPFER FOSITION COF REST ON DOWNSTRIKE SURFACE TO FLAPPER
POGSITION WHERE OGFPEN INDICATOR LIGHT TURNS ON MUST BE 4 DEG, MINIMUM.

PROOE: AMBIENT, 1275 PSIG, ACTUATCR
. 286 PSIG FOR CORBITER CLOSURE DEVICE
58 PS5IG FOR ET CLOSURE DEVICE

CPERATIONAL CYCLE: _
CRYO, -300 DEG F, ACTUATOR PRESSURE 740 PSI1& FOR BCYCLES AND 450 PSIG
FOR S CYCLEE AMBIENT, He AT 400 PSIG (1 CYCLE) AND 740 PSIG (5 CYCLES)

CPERATING TCRQUE: ET LHI SECTION, -410 DES F FoR 2.5 HOURS MINIMUM,
15¢ FT-LBS MAX

CLEANLINESS VERIFICATION: MOQISTURE FREE AND CLEANED TO LEVEL 400X GF
MA D0l1l0-2301

LEAKAGE:

EXTERNAL
VALVE: LN2/AMBIENT TEMPS: X0 SCIMS OF GHE AT 19 PSIG, S0

SCIMS OF GHE AT 50 PSIG; LATCH SHAIT SEAL, 80 SCIMS OF
GHE

LH2 TEMPS: 200 SCIMS OF GH2 AT 50 PSIG: LATCH

SHAFT SEAL 890 SCIME OF GHZ

VALVE ACTUATOR:

CRYO (BODY TEMP AT -300 DEG F, ACTUATOR AT -200 TC
0 DEG F)/AMBIENT TEMPS; 100 SCIMS OF GHE AT 740 BSIG

INTERNAL

VALVE: AMBIENT TEMPS: 1000 TO 2500 SCIMS OF GHE AT 1 TO
&0 PSIG

LN2 TEMPS: 2500 SCIMS QOF GHE AT &0 PSIG
VALVE ACTUATOR:

CRYQ (BODY TEMP AT =300 DEG F, ACTUATOR AT -zO0 TO
0 DEG F)/AMEIENT TEMPS: 100 S5CIMS OF GHE AT 740 PSIG

RELIEF OPERATION: =-300 DES F, CRACKING/RESEAT PRESSURE, 0.1-5 PSID
{ET ONLY)

ELECTRICAL CHARACTERISTICS (INSULATION RESISTANCE AND VOLTAGE DROF),
AND DIELECTRIC STRENGTH
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- FRINT DATE: qQ3s02/

SHUTTLE CRITICAL ITENE LIAT - ORBITER NUMDER: 03-1lA3-0407-032

FLOW LINER - ROUNDNESS VERIFICATION (FREE END EIGHT POINTS
MEASUREMENT]

QPERATING TORQUE: ET LH2 SECTION SHALL BE MANUALLY ACTUATED
(QFEH/CLOSED) AFTER BEING STABILIZED AT -410 DEG F.
TORQUE SHALL NOT EXCEED 150 PT LBS.

CERTIFICATION

COMPONENT QUALIFICATION (INCLUDES TESTING FROM PREVIOUS CONFIGURATICN
----- t—mmisssmmmemme=== WITHOUT LATCH} :

SALT FOG

VIBRATION - THREE AMES:
SINUSOIDAL: 5 TC 33 HZI AT 4.25 G, ZERO TO PEAK

RANDOM: 20 TO 2,000 HZ 5.7 ¢ RMS FOR X-AXIS, 5.2 G FMS FOR ¥
AND 2-AXIS, NO FLOW (IN2), FLAPPERS CPEN, LATCH ENGAGFD

THE DISCONMECT IS CHILLED WITH LN2 ARD STABILIZED AT

=300 DEG F. 10 PSIG DISCONNECT, 740 PSIG ACTUATOR.

THESE CONDITIONS ARE MAINTAIKED THROUGHOUT SINUSOIDAL

AND RANDOM WIBRATION., ACTUATOR VEWNTED DHAIRING LAST TWO

MINUTES OF VIBRATION, .

THERMAL CY¥CLE: =400 TO 180 DEG F, 3 CYCLES

OPERATING LIFE: MMBIEMT, 740 DSIG HE FOR A TOTAL OF 2,400 CYCLES FOR
CRBITER AND 100 CY¥CLES FOR ET. THE RELIEY MECHANISM WAS CYCLED DURIHG
ET VALVE CYCLING. :

CRYO, 740 PSIGC HE, -400 DEG F FOR A TOTAL CF 1000 CYCLES FOR ORBITER
AND S0 CY¥CLES FOR THE ET. THE RELIEF MECHANISM WAS CYCILED DURING ET
VALVE CYCLING. -
ELECTRICAL CHAFRACTERISTICE (INSULATION RESISTANCE AND VOLTAGE DROF)
LEAKAGE: EXTERNAL AND INTERNAL, AMBIENT AND CRYO

ENGAGE = DISENGAGE: ENCAGE FORCE = 1000 LBS MAX, DISENGAGE
FORCE = 8000 LBS MAX

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

TYFE 1 AND TYFE I MATED (GPEN POSITION] 450 PSIG HYDROSTATIC
PRESSURE FOR 2 MINUTES

TYPE I AND TYPE II DEMATED [CLOSED POSITICHN) 1310 PSID TO
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8 FRINT DATE: a3,02/4
SHUTTLE CRITICAL ITEMS LIAT -~ ORBITER NUNHER: 03-1A3-0497-02
TYPE I, 68 PSID TO TYPE 11 FOR 2 MINUTES

UMEILICAL SEPARATION TEST: (WITHOUT LATCH)

———— W e U SR ik el —— — — —

THE DISCONNECT WAS INSTALLED IN THE UMBILICAL ASSEMBLY DURING THE
SEPARATION TEST PROGRAM. THE UMBILICAL ASSEMBLY WAS SUBJTECTED To
RANDOM VIBRATION TESTS (4.4 HOURS PER AXIS) WHILE FILLED WITH LN2.
THE DISCONNECT WAS ALSO SUBJECTED TO UMBILIGCAL RETRACT TESTS AT BOTYH
NOMINAL CONDITIONS AND SIMULATED HYDRAULIC RETRACT ACTUATOR FAILURES.

UMBILICAL SEPARATION TEST: [WITH LATCH)

FLAFPPER PNEUMATICS/LATCH PHNEUMATICS/PYROS/RETRACTOR HYDRAULICS

(1) PNEUMATIC ¢LOSURE (NORMAL) - 4 CYCLES
(2) MECHANICAL CLOSURE {BACKUP) - 5 CYCLES

BOTH PERFORMED AT AMBIENT, LN2 AND IH2 CONDITIONS.

FLOW LINER WATER FLOW TESTS: (LH2 VALVE QUALIFIED BY SIMILARITY TD Loz,

T o ek e — — T T A —— "y A il - —— —

DESTIGN FLOW TO 123,108 GPM
ALLOWABLE DELTA P IS 10 PSID AT THE LINER

TC DETERMINE THE STABILITY OF THE FLOW LINER. THE FLOW TUBE HAD NO
PEEMANENT DAMACE AFTER BEING SUBJECTED TC WATER FLOWS UP TO 20,000 GFM
{(TEST TIHE OF 2 MINUTES / € RUNS MINIMUM). AFTER VERIFYING
PERFORMANCE AT 20,000 GFM, THE UNIT WAS SUBJECTED TO 22,700 GEM TO
VERIFY DESICGN MARGIN (NO PERMANENT DAMAGE).

FIAPPER ANGLE STABILITY MARGIN WATER FLOW TESTS:

ELEVEN (11) EXPLORATORY TEST SERIES (FLOW 4,000 TO 14,200 GPM)
E.T. FLAPPER SETTING VARYING FROM -3.9 TC 2.% DEG.
OREB. FLAFPER SETTING VARYING FROM -0.9 TO 4.5 DEG.

CERTIFICATION TEST RUN AT WORST CASE PRODUCTION SETTING {FLOW RANGE
TQ 109% POWER LEVEL).

PRODUCTION ANCLE SETTINGS
E.T. 0.75 +/- 0.25 DEG
ORB. 2.4 +/=~ 0.25 DEGC

FLAPFER TIP LOAD MARGIN WATER FLOW TEST:

. - A ek e e e e N L e L e . e - e e e —

SEVEN (7) EXPLORATQRY TEST SERIES (FLOW RANGE TO 1093% POWER LEVEL]
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3 © PRINT DATE: 03/23/
SEUTTLE CRITICAL ITEME LIAT - ORBITER NUMBER: 53-1A3=0407=02

FLOW 4,000 TS 13,100 GPM
CRBITER: 2.4 +/- 0.1 DEG
TIP LOAD RANGE: 22 TO 60 LBS

ET: .75 +/= 0.1 DEG
TIP LOAD RANGE: 20 TO 61 LBS

RECOMMENDED TIF LOAD:

ORBITER: 40 LBS MINIMIUM
ET: 55 LBS MINIMUM

LATCH WATER FLOW TESTS:

oy skl A A N IS TR S Sy S R S —— ———

ELEVEN (ll) EXPLORATORY TEST SERIES (FLOW 4,000 TC 14,800 GPM)

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

TWO PROOF TESTS: 15,650 GPM AND 15,850 GPM
FILI, FLOW DIRECTION: SIMILARITY TO LO2 FILL FLOW TEST

LATCH CRYO FLOW TESTS: (LH2Z VALVE QUALIFIED BY SIMILARITY TOQ LQZ)

-------- v ] SN S -

SIXTEEN (16) TESTS WITH LNz2/L0o2 (FLOWS VARY FROM ONE EWGINE AT &65% IO
THREE AT 109%).

OMRSD

V41BID.240 ORB/ET DISC RESPONSE TIME (POST TLT DATA ANALYSIS)
V41BUOD. 270 FLOW LINER INSEECTICN (EVERY FLT)

V41BUC. 280 DISCONNECT FLAFPER ANGLE VERIPICATION (EVERY FLT)
V41BUQ.320 DISCONNECT INSPECTION AND TIF LoAD VERIF (EVERY FLT)
V4 1BUC.330 MPS COMPONENT CAVITY INSPECTION (EVERY FLT)
V41BUG.370 ORB/ET DISC PREPARATION FOR OFF ROLLOUT (EVERY FLT)
V41BVO.020 MFES ORB/EY DISC CLEANING (EVERY FLT)

V41BVO.030 ORB/ET UMPILICAL DISC AND SEAL INSPECTION (EVERY FLT)
T41FUN.040 OPENING TORQUE BEFORE MATING {EVERY FLT)

T4LFUN.081 ET 17" TIP LOAD/FLAPPER ANGLE INSPECTION (EVERY FLT)
T41FUN.070 ROLLER ARM INSPECTICN (EVERY FLT}

T41QAL. 090 LO2/LH2 17" DISCONNECT INSPECTION (EVERY FLT)
T41QAL.100 LO2/LH2 17* DISCONNECT CLEANING (EVERY FLT)
S00000.091 PD2 RESPONSE TIME (MATED) (EVERY FLT)

SQQHCG.400 VERIFY ET/ORB DISC POSITIONS (PRICR TOC MATING) (EVERY FLT)
SQQ000. Q85 17" DISCONNECT OVER CENTER VERIFICATION (EVERY FLI}

{C) INSPECTICN!

RECEIVING IHSPECTICN
RAW MATERIALS ARE VERIFIED BY INSPECTICN FOR MATERIAL AND PROCESS
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10 PRINT DATE: (35202
EFUTTLE CRITICAL ITEMS LIST - CREITER NUMBER: 03=-1R3-0407=02

CERTIFICATION. ALL MACHINED ITEMS ARE DIMENSIONALLY INSFECTED AND
VERIFIED (MIL-STD-105}. CHEMICAL/MECHANICAL PROPERTIES AND RECDRDS oF
RECEIVED MATERIALS ARE RETAINED FOR VERIFICATION. BODY FORGING IS
ULTRASCHICALLY AND DYE PENETRANT INSPECTED.

CONTAMTNATION CONTROL :
CLEANLINESS LEVEL TO 400A VIA FRECON FLUSH AND SAMFLE VERIFIED. ALL
SEAL GROQVES ARE INSPECTED FOR CLEANLINESS AND EVIDENCE OF DAMAGE.

ASSEMBLY /TNSTALLATION

THREADED INSERTS AND CRITICAL DIMENSIONS VERIFIED BY INSPECTION.
SEALING SURFACES ARE VISUALLY INSPECTED FOR DEFECTS. REPAIRED AND
REWORKED ITCMS ARE DIMENSIONALLY CHECKED. LOG OF CLEAN ROCM VERIFIED.
ALL ENGINEERING- DEFINED FEATURES AND SURFACE FINISHES AND TQRQUE
REQUIREMENTS ARE COMPLETELY INSPECTED AND VERIFIED.

THE PRIMMARY INTERFACE SEAL IS CHECKED FOR ID, OD AND ROUNDNESS. AL
DIMENSIONS DEFINED IN DRAWING ARE VERIFIED BY INSPECTION.

CRITICAL PROCESSES
HEAT TREATMENT AND PART PASSIVATION ARE VERITIED BY INSPECTION.

NON=DESTRUCTIVE EVALUATION ' .
PARTS ARE RADIOGRAPHICALLY AND DYE PENETRANT INSFECTED AS IMPOSED BY
ENGINEERING IN THE DRAWING REQUIREMENTS.

TESTING
ATP AND TEST MEASUREMENT EQUIPMENT CALIBRATION VERIFIED BY INSPECSTICN.

HANDLING/PACKAGING .
PACKAGING FOR SHIPMENT VERIFIED BY INSPECTIGN,

(D) FAILURE HEISTORY!

ONE INCIDENT OCCURRED DURING QUALIFICATION TESTING WHEN THE FLAPPER
FAIRINGS WERE INADVERTENTLY INSTALLED ON THE WRONG FLAPPERS (REFERENCE
CAR AC7165}. PARKER REDESIGNED THE FLAPPERS AND FAIRINGS 30 THAT THEY
WOULD NOT BRE INTERCHANGEARLE BETWEEN LO2 AND LM2., THE UNITS IN THE
FIELD WERE VERIFIED TO BE CORRECTLY INSTALLED BY MCR 10472,

A TEST FACILITY FAILURE CAUSED AN ORBITER FLAPPER Tﬁ PARTIALLY CLOSE
{CAR A9472). THE FLAPPER FOLLOWER ARM WAS REDESIGNED To INCHEASE THE
STRENGTH AND FAIRINGS WERE ADDED TC THE FLAPPERS.

THE ET FLAPPER CLOSED DURING A RUN WITH 12,400 GPM FLOWRATE. THE TEST
FACILITY LINE THEN FAILED. CAUSE ATTRIBUTED TO OUT-OF-SPEC FLAPDER
ANGLE SETTINGS (1-26=78, NO CAR WRITTEN).

DURING CERTIFICATION TESTING, THE ET FLAFPPER FAILED CLOSED AT A FLOW GOF
12,300 GFM OF WATER (CAR ACS600). CAUSE ATTRIBUTED TO OUT-OF-5PEC
FLAPFER ANGLE SETTINGS. OTHER OUT-OF-SPEC FLAPPER ANGLE/TIP LOAD
SETTINGS ARE DOCUMENTED ON CARS ACST740, ACSB60, ACS5861, ACS5862, ACS5874,

d3=1- 1377



il PRINT DATE: f2/0z2/2
SHUTTLE CRITICAL ITEMS LIB® = ORBITER NUMBEE: 03-1A3-0407-02 '

AD2282, AD2281, AC823%9, ACT596, ACT274, ACS565%, ACS71S, ACE810 AND
AC7315. FEXTENSIVE WATER FLOW TESTING WAS CONDUCTED TO DETERMINE
ADEQUATE FLAPPER ANGLE STABILITY MARGING.

A FLOW LINER WAS FQUNDR DISTORTED GPON REMGVAL FEOM NSTL. DAMAGE WAS
ATTRIBUTED TC INCQRRECT MATING PROCEDURE {REFERENCE CAR ABAS41).

A DEVELOFMENT TEST WITH THE FLOW LINER MOUNTED IM THE ET EXPERIENCEU A
FATLIURE WHEN THE FLOW RATE REACHED 30,000 GPM. THE FLOW FORCE ON THE
DISTORTED LINER CAUSED THE CRBITER FLAPPER HINGE T SHFEAR (REFERENCE
~AR ACS377). THE FAILURE WAS ATTRIBUTED TC EXCESSIVE FLOW DURING FILL
AND RUN CONDITIONS.

THE 1Lo2 FLOW LINER ON QvVloz (FLT STS-4) WAS FOUWD TO BE DISTORIED
DURING POST-FLIGHT CHECKOUY (REFERENCE CAR 04F001). DAMAGE WAS
ATTRIBUTED TO AN INCORRECT MATING PROCEDURE OR INTERFERENCE WITH FERRY
PLATES. CQORRECTIVE ACTICN WAS TO FABRICATE AN INSPECTION TOOL (SAR
K-2312) TO MEASURE THE FLOW LINER ROUANDNESS IN THE VAR BEFORE MATING.
THIS WILL INSURE THAT NO QUT OF ROUNDNESS CONDITION HAS OCCUREED FrRCM
THE FERRY CLOSEQUT PLATE. THIS TQOL IS5 NOT CURRENTLY IN C:EE.

{E} OPERATIOCNAL UBE:
NO CREW ACTION CAN BE TAKEN.

rp—— s ————— P PP Bl bk

RELIABILITY ENGINEERING: L. H. FINEBERG
DESIGN ENGINEERING J., E. QFLUHD
QUALITY ENGINEERING E. GUTIERREZ
HASA RELIABILITY

NASA SUBSYSTEM MANAGER
HASA QUALITY ASSURANCE
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