PAGE: 1l FRINT DATZ: 1l1ls10/38
EHUTTLE CRITICAL ITFHE LIST = ORDITER HUMBER: 02=L1l2B=0704-X

AUBSYSTEM HAME: MAIN FROPULSION

REVIAION : i1/10/88
CLABBIFICATION MAME PART NUMEER

LEO - SEBAL, LH2/La2 MEZE1-0032

QUANTITY OF LIKE ITEMS: 141

BESCRIPTION/TPUNCTION; -
HELIUM HIGH/LOW PFRESSURE METALLIC BoSS SEAL, (K SEAL].

PRD?iDES A SEAL BETWEEN THANSDUCERS/TEST FLUGS AND BOSSES TS PEREVENT
EXTERNAL LEAKAGE IN THE HIGH/LOW PRESSURE HELIUM SYSTEM.
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SHUTTLE CRITICAL ITEMA LIST -~ OREITER HOMBER: 03=31CR=07D4-01

- REVIBION: 1l/10/88
BUBSYSTIM: MAIN FROFULSION

LR :SEAL, LH2/LDZ CRITICALITY COF TEIS
ITEM NAME: SEAL, LHZ/LOZ

Al o - - - - —— - e gy W P e -

FAILURE MODE:
RUPTURE/ LEARAGE _ )

MIBSION PHAIER:

PL FRELATNCH
Lo ILIFr=0OFF
oo DE~CREIT

VEHEICLE/PAYLOAD/KIT EFFECTIVITY: ipz? COLIMMRIA
: 103 DISCOVERY
H 1a4d ATIANTIS

CAUEE:
FATICUE, MATERIAL DETECT, DAMAGED SEALING SURFACE -

CRITICALITY 1/1 DURING ANY MIESICN FEASE QR ARORT?
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REDUNDANCY BCREEN A) N/A

B N/R

% ) N/A
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= FALLURE EFrECTS -
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{A) BUBSYSTEM:
DURING ASQENT, THE PNEUMATIC/ENGINE HELIUM SUPELY WILL BE LOST.
ESCAPING HELIUM MAY OVERPRESSURIZE THE AFT COMPARTMENT,

DURING ASCENT, HELIUM SUPPLY TGO ONE LNGINE WILL BE LOST. PQSSIBELE
UNCONTAINED ENGINE SHUTDOWN IF REDUNDANT LEG CANNOT DROVIDE ENGINE
HELIUM REQUIREMENTS. EXCESSIVE HELITM TANK BRESSURE DECAY {SM ALERT:
20 PSI/3 SEQONDS: CAUTION AND WARNING: 1156 PSIA LOWER LIMIT; ANL/OR
REGULIATCR PRESSURE oUT OF LIMITS WILL BE INDICATED BY SM ALERT fBOTH
LEGS: 679 ILOWER AND 805 UPFER) OR CAUTION AND WARNING (LEG & ONLY: &&0
LOWER LIMIT AND 810 UPPER LIMIT).

FURGE OF AFT COMPARTMENT AND LH2/102 SYSTEMS WOULD DEPEND SOLELY oN
THE LEFT ENGINE HELIUM SYSTEM RESIDUALS, RESULTING IN INADEQUATE ABORT
PURGE, INCUMFLETE PROPELLANT DUMP, AND INGESTION OF CONTAMINATION.

LOS5 OF PNEUMATIC LOW PRESSURE HELTUM MAY PREVENT THE AFPLICATICN OoF
CLOSING PRESSURE TU THE LOZ PREVALVE ACTUATORS AT ENGINE SHUTDOWN
RESULTING IN PUMP OVERSPEED AND CAVITATICN., MAY RESUIT IN THE
INABILITY TO MAINTAIN ENGINE HELIUM REQUITREMENTS. PCSSIBLE UNCONTAINED
ENGINE SHUTDOWN. PBOSSIBLE FIRE/EXPLOSICN HAZARD,

STORED HELIUM PRESSURE IN THE ACCLMULATOR LEC AND SUPPLEMENTAL HELIUM
TROM LV10 SHOULD BE ADEQUATE TO DPERATE THE 102 FREVALVES AT MTga.
LCSS OF HELIUM MAY PREVENT OPERATICON OF VALVES FOR MPS DUMP,

. HELIUM WILL NOT BE AVAILASLE FOR AFT COMPARTMENT PURGE (RTLEZ AND TalL .
ABORT CRITICALS. )

DURING ENTRY, VENT DOORS ARE CLOSED TO FPREVENT INGESTION OF RCS AND

APU GASES. LEFT ENGINE B LEG ISOLATION VALVE I3 OPENED WHEN VEEICLE
TRANSITIONS TU ORBITER SOFTWARE MATOR MODE )04 (MM304}). RUPTURE oN

THIZ LINE DURING THE TIME PERTOD THAT THE VENT DOORS ARE CLOSED MAY

RESULT IN QVERPRESSURIZATION OF THE APT COMPARTMENT. VENT DOORS ARS
OFENED WHEN VEHICLE VELCCITY DROPS BELOW 2400 FT/SEC.

FRIOR TQ Tw=9 MINUTES, EXCESSTVE HELIUM LEAKAGE WILL BX DETECTABLE
USING HAZARDOUS GAS DETECTION SYSTEM {(EGDS) .

(8) INTERFACING SUHSYATEM (35) =
SEME AS A,

(C} MISEION:
POSSIBLE LAUNCH SCRUB DUE TO Lo VIGLATION.

(D} CREW, VEEICLE, AND ELEMENT(S):
POSSIBLE LOSS OF CREW/VEHICLE,
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I RATIONALE FoR CRITICALITY:
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{A) DESIGN:

IN CRDER T0O INCREASE THE USEFUL TEMFERATURE RANGE OF THE STANDARD BCSS
FITTING, A METALIC BOSS SEAL (MEZ2&51=0023, TYDPE IIT) WAS DEVELCPED.

THE SEAL WAS PABRRICATED FROM ALBS COCRROSION RESISTANT STEEL AND IS
COATED WITH K-& NISKERL-LFE2D. THE SEAL IS DESIGNED TD BE USED Iu
M331364% BOSS FORTS. THE SEAL WAS RESIGNED TO A MIMIMIM FACTOR OF
SAFETY OF 2.0 PROOQF AND 4.0 BURST,

EXTERNAL LEAKAGE FROM THE TRANSDUCER/TEST FLUG INTERFACE TAN QCCUR
FROM A DAMAGED/DEFECTIVE K-SEAL OR DAMAGE TO TUE EEALING BEURFACE. THE
SEALING SURFACE HAS AN & MICRON FINISH AND IS EXAMINED PRIOR 0
INSTALLATION OF THE K-SEAL. THE K-SEAL JOINT <5 LEAK TESTED AFTER
INSTALTATION. .

{B) TEBT:
ATP

EXAMTINATION QF FPRODULST
PER ROCKWELL SPECIFICATION CONTROL DRAWING

. VEHICLE ACCEFTANCE (PALMDALE ONLY)
PROCOF FPRESSURE
€750 P3SIG (HI-PRESSURE HELIUM BOSE/SERLE)
1500 PSIG (REGULATED HELIUM BOSS/SEALS)
LEAK CHECR
4400 PEI& (HI-PRESSURE KELIUM BGS55/5ERLS)}
T80 PSIG (REGULATED HELITH BoSS,SEALS)

COMPATIBILITY TEST

G@2 COMPATIBRILITY

40 TEST COUPONS (EACH HATCH OF EEALS) .

EACH BATCH OF SEALS IDENTIFIEZD BY LOT TRACIBILITY REQUIREMENTS.

CERTIFICATION

THE BEALS WERE CERTIFIED BY SIMILARITY TO TEE F=SEALS USED ON THE
SATURN II FPROGRAM,

CMERED

VA41lAZO, Q70 MPS/SSME HELTUM SYSTEM FLANGE/THREAD JOINT LEAR CHECK (I1Z)
V41A20.080 ORBITER/MPS HI PRESS HELIUM SYSTEM FLIGHT DECAY (EVERY FLT;
V41AZ0.100 MPS PNEUMATIC LOW PRESSURE DECAY TEST {EVERY FLT)
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SEUTTLE CRITICAL ITEMS LIET = QRBITER NUMBER: 03~1CB-Q704=01

V41A20.140 ORBITER/MPS SSME HELIUM HI DELTA PRESSIRE DECAY {I5) .
VA1AZ0. 150 FLIGHT PRESSURIZATION ISOLATION TEST (EVERY L)

V41AZO.200 PNEUMATIC ACCUMULATOR DECAY TEST (EVERY FLT)

V41lAYO.300 LO2 REPRESS SYSTEM LEAK TEST (IS)

V41lAYD.J10 LH2 REPRESS SYSTEM LEAK CHECK {I5)

V41PCO.100 HI-PRESS 2-WAY SOLENOID VALVE LEAK TEST (EVERY FLT)

V41BGO.010 PR1-4,7~9 PNEUMATIC REGULATOR LOCHUP TEST (EVERY FLY)

V41lBUC.U10 OREITER MPS COMPONENT INSPECTIONS (EVERY FLT)

(C) INSPECTION:

RECEIVING INSPECTION

PARTS ARE EXAMINED T% DETERMINE CONFORMANCE TO REQUIREMENTS WITH
RESPECT TD MATERIALS, DIMENSIONS, MARKINGS, AND WORMMANSHIP.

CONTAMINATION CANTROL
CLEIANLINESS LEVEL OF 100A IS MAINTAINED AND VERIFTED.

ASSEMBLY/INSTARLLATICN
PRICR TO JOINT ASSEMBLY, FLANCE SEALING SURFACES AND SEAL ARE VTSUALLY
INSPECTED AND CLEANLINESS IS VERTTIZED. SEALC ARE PROOF PRESSURE TEIST=C
AND LEZARED CHECK AFTER INSTALLATION INTO THE VEHICLE.

CRITICAL PROCESSES
K-&8 NICKEL=FEAD PLATING IS VERIFIED BY INSPECTION. THE SEAL I5 TEST=D
FOR GOZ COMPATIBILITY DPER NHE B8D60.1a REQUIREMENTS.

TESTING .

ATF IS VERIFIED BY INSPECTION.

HANDLING/PACRACING

EACH SEAL IS INDIVIJUALLY WRAPFED IN A FIOURCCARBON FILM AND THEY
PLACED IN B POLYURETHANE INVELOPE AND HEAT STEALED. PACKAGING FOR
SHIFMENT IS VERIFIED BY INSPECTION.

(D) FAILURE EISTORY!

THERE HAVE BEEN NO RUPTURE FAILURES ASSOCIATED WITH THIS COMPONENT.
SEVERAL LEAKS HAVE BEEN DETECTED DURING VEHICLE LEARK CHECKS., ALT WERT
CORFECTED BY PARTS REPLACEMENT AND/OR RETORQUE.

{E} CPERATIONAL DHE:

ENGINE HELIOM TANK AND/QR RECULATOR PRESSURE ANOMALIES ARE INDICATED
BY SM ALERT OR CADTICON AND WARNING. THE CREW ACTION IS TQ FOLLOW THE
NOPMAL LEAR ISQLATION PROCEDURE.

FNEUMATIC ACTUATION HELIUM BOTTLE FRESSURE IS ON A DEDICATED DISPLAY
IN COCKXPTT. CREW ACTION IS T0O FOLLOW NORMAL LEAK ISOLATION PROCEDURE.
PRIOR TC MECU, TSQLATION VALVES (LVY, LV8) WILL BEF FSOPENED ANO THE
LEFT ENGINE HELIUM CROSSQOVER VALVE (LV10) WILL BE OPENED.
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EFFECTIVE FOR QI-ED SOFTWARE, CR 29257 “"MPS DNEUMATIC SYSTEM FDA AND
DISPLAY - BFS™ ADDS THE ENEUMATIC TANK, REGULATOR AMD ACCUMULATGR
PRESSURE TO THE SM ALFRT FDA SYISTEM AND ADDS THE 3 PRESSURE
MEASUREMENTS TO BFS SYSTEM SUMMARY DISPLAY. THIS ALLOWS THE FLIGHT
CREW TD RESPOND TO A PNEUMATIC EELIUM SYSTEM LEAK INDEPENDENT OF
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RELTABILITY ENGINEERING: L. H. FiNEBERG
DESIGHN ENGIWNEERING : J. E. OSLUND
QUALITY ENGINEERING i R. WILLIaMS
HASA RELIABILITY :

NAS: DESIGH H

NASA QUALITY ASSURAHCD

i3-1- 2627



