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SUBSYSTEM NAME: MAIN PROPULSION
) : REVISION : 2 B%/08/23

PART MAME PART MUMBER
VENDOR NAME YENDOR NUMEBER
LRU : TRANSOUCER, HE PNEU SUP TEMP ME449.0156-0002

EXTENDED DESCRIPTION OF PART UNMDER ANALYSIS: '
TRANSDUCER, PNEUMATIC HELIUM SUPPLY TEMP, -380 TO +60@ DEG F.

EEEHTITY OF LIKE ITEMS: I

FUNCTION:

PROVIOES TEMPERATURE [NUICATION (F THE HELIUM SUPPLY. USED TO PRECLUDE
EXCEEQDENCE OF STRUCTURAL TEMPERATURE LIMITS OF THE SUPPLY TANK OURING
SERVICING. ENSURES ADEQUATE HELIUM MASS TO MEET MISSIOM REQUIREMENTS
(WHER USED WITH HELIUM SUPPLY PRESSURE} AND TO YERIFY THAT THE ENGINE
MINIMUM TEMPERATURE REQUIREMENTS FQR HELIUM ARE NOT VIQLATED. THE
TRANSDUCER . [S LOCATED IN THE 4,7 CUBIC FOOT PHEUMATIC HELIUM SUPPLY
TANK WHICH 5 LOCATED IN THE AFT FUSELAGE.
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- REVISION# 2 89/08/23
SUBSYSTEM: MAIN PROPULSION
LRU ;TRANSOUCER, WE PNEU SUP TEMP CRITICALITY OF THIS
[TEM NAME: TRANSOUCER, HE PNEL SUP TEMP FAILURE MODE:I/1

-k - - - - L L T W A ———

FAILURE MODE:
RUPTURE/LEAKAGE OF THE TRANSDUCER AOQQY.

MISSION PHASE:

PL PRELAUNCH
Lo LIFT-0FF
o0 0E-ORRIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
. : 103 OISCOVERY
: 108 ATLANTIS

CAYSE:
MATERIAL DEFECT, FATIGUE.

CRITICALITY 1/1 DURING INTACT ABORT QONLY? N

et bl 3L 1] - Rl D R e e e e L ey S a—

REDUNDANCY SCREEM A) N/A
' B) v/A
C) /A

:J;ESIFAIL RATTOMALE:

8)
)
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MASTER MEAS, LIST MUMBERS: V41T1801A
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- FAILURE EFFECTS -
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~ [A) SUBSYSTEM: :
QURING ASCENT, THE PNEUMATIC HELIUM SUPPLY WILL BE LOST. ESCAPING
RELIUM MAY QVERPRESSURIZE THE AFT COMPARTMENT,

WHEH THE CROSSQVER YALVE (LV1D) QPENS AT MECOD, THE PNEUMATIC KELIUM

DISTRIBUTION SYSTEM WILL BE FED FROM THE LEFT ENGINE HELIUM SUPPLY.
WHEN THE INTERCONNECT "OUT™ VALVES QPEN AT MECO PLUS 20 SECONDS, THE
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ENGINE HELIUM SUPPLIES WILL LEAK THROUGH THE FAILED LINE.

STGRED HELIUM PRESSURE IN THE ACCUMULATOR LEG AND SUPPLEMENTAL HELTUM
FROM LVIQ SHOULD BE AQEQUATE TO OPERATE THE LO2 PREVALVES AT MECD.
LOSS OF HELIUM MAY PREVENT OPERATION OF VALVES FOR MPS OQUMP.

PURGE OF AFT COMPARTMENT AN LM2/102 SYSTEMS WQULD OEPEND SOLELY ON
THE LEFT ENGINE HELIUM SYSTEM RESIDUALS, RESULTING IN [NAOEQUATE ABGRT
PURGE, I[MCOMPLETE PROPELLANT DUMP, AND INGESTION GF CONTAMINATION.

DURING ENTRY, VENT DOORS ARE CLOSED TO PREVENT INGESTION OF RCS AND
APU GASES, RUPTURE DURING THE TIME PERIOD THAT THE VENT (OCRS ARE
CLOSED MAY RESYLT [N QVERPRESSURIZATION OF AFT COMPARTMENT. VEWT
COORS ARE QPENED WHEN VEHICLE VELOCITY DROPS BELOW 2400 FT/SEC.

PRIOR TO T-§ MINUTES, EXCESSIVE HELIUM LEAKAGE WILL BE DETECTABLE
USING HAZARQQUS GAS DETECTION $YSTEM {HGOS).

(B) INTERFACING SUBSYSTEM(S):

SAME AS A. |

(C) MISSION: :
N GROUND, POSSIBLE LAUNCH SCRUB OUE TO LCC VIOLATION.

(D) CREW, VEHICLE, AND ELEMENT(S):
PASSTELE LOSS OF CREW/VEMICLE.

(E) FUNCTIONAL CRITICALITY EFFECTS:
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{A} OESIGN:

THE TRANSTUCER USES A PLATINUM WIRE TEMPERATURE SENSING ELEMENT
(PUSITIVE COEFFICIENT OF RESISTANCE FOR TEMPERATURE). THE RESISTANCE
CHANGES PROPORTIONALY WITH TEMPERATURE. THE UNIT I3 POWERED AND
MONITORED BY AN EXTERMAL SIGNAL CONGLTIONER. THE PLATINUM SENSING
WIRE IS WOUND AROUNG A HOLLOW MANDREL TO PROVIDE A RAPID RESPONSE.
THIS WIRE IS EXPOSEQ TQ THE ENVIRONMENT @Y OFENINGS IN THE OUTER
STAINLESS STEEL SHEATH.

THE TRANSDUCER WHICH IS AM OPEN CONFIGURATION [§ HERMETICALLY SEALED
FROM THE SEALING FACE OF THE HEX NUT TO THE CONNECTOR WELD. THE FROBE
IS CYLINORICAL COMSISTING OF A DNE PTECE HEX NUT AMD THREADED SECTIAN
RHICH [S TIG WELDED TO THE HOLLOW MANOREL. THE PLATINUM SENSING WIRE
IS COILED ARQUND AND INSULATED FROM THE MANDREL 8Y PLASMA DEPOSITED
ALUMINUM OXIDE (AL203). THE PLATINUM SENSING WIRE IS WELOED TO COPPER
LEAD WLRES THAT ARE ATTACHED TO THE CONNECTOR PINS. TME PLATINUM
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SENSING WIRE AND MANMDREL 1S CONTAINED WITHIN AN OUTER STAINLESS STEEL
%ﬂEATH THAT 1§ TIG WELDED TO THE THREAQED PART AND ALSO AT THE TIP OF
MANDREL .

RUPTURE/LEAKAGE OF THE TRANSDUCER IS PRECLUDED &Y USE OF A PRIMARY AND
SELOMDARY BARRIER CONCEPT WWICH CONSISTS OF AN [NNER AND OUTER WELDED
STAIMLESS STEEL HOUSIMG DESIGNED WITH A PROQF OF 4950 PSIA AN BURST
OF 6750 PSIA, THE PRUBE IS DESIGNED AND CONSTRUCTED TQ WITHSTANG §750
PSIA WITHOUT ANY STRUCTURAL FAILURE. STRUCTURAL ANALYSIS INDICATES A
POSITIVE MARGIN OF SAFETY FOR ALL OPERATING CONDLTIONS.

(B) TEST:
ATP

EXAMINATION OF PROOUCT

TIME CONSTANT TEST
RESPOND TO 63% OF A 30 UEG F STERF CHANGE [N LESS THAN 1 SECOND

SELF HEATIMG TEST :
DISSIPATE 0.010 WATTS IN RQCM TEMPERATURE WATER MOVING AT 3 FEET/SEC :
SELF HEATING ERACR MOT TO EXCEED +/- 0.5 DEG F

PROOF PRESSURE

PRIMARY AND SECONOARY BARRIER:
4950 PSIA

[MSULATION RESISTANCE TEST

CALIBRATION
CALIBRATED AT & POINTS (-320, +32, +212, +600 DEG F)

CERTIFICATION
8Y SIMILARITY

THE TRANSOUCER WAS CERTIFIED BY SIMILARITY TO THE SATURN S-[]
TRANSOUCERS ({ME449-0009-0002) PROCURED 8Y ROCKWELL INTERNATIONAL. THE
PREVIOUS TEST LIMITS EXCEEDED ORBITER SPECIFICATION REQUIREMENTS.

OMRSO
BV41AZ0. 110 ORB/MPS HIGH PRESS GHe SYSTEM FLIGHT DECAY TEST {EVERY FLT)
V41AZ0,110 QRBITER MPS SSME MELIUM HIGH PRESSURE DECAY TEST (PRIOR TO
FIRST REFLIGHT OF EACH VEHICLE)
V41AZ0.150 FLIGHT PRESSURIZATION ISOLATION TEST {EVERY FLIGHT)
V41AZ0,190 COMPONENT NELDED JOINTS tEAK CHECK {11Q)
gdlEﬁ?ilﬂﬂ 2-WAY SOLENGID VALYE LEAK TEST - HIGH PRESSURE (EVERY

LI
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V41BGO.010 PR1-4, 7-9 PMEUMATIC SSME REGULATOR LOCK-UP TEST {EVERY
FLT)

V418G0.090 PR PNEUMATIC WELIUM REGULATOR FUNCTION TEST {EYERY FLIGHT)
V41BU0.2I0 MPS COMPONENTS VISUAL INSPECTION (EVERY FLIGHT)

{C) INSPECTION:

RECEIVING [NSPECTION

INCOMING MATERIALS ARE VERIFIED FOR MATERIALS AND PROCESS
CERTIFICATION,

CONTAMINATION CONTROL

CLEANLINESS LEVEL 100A IS MAINTAIMED AND VERIFIED IN ACCORDANCE WILTH
APPLICABLE REQUIREMENTS, CORROSION PROTECTION IS VERIFLED IN
ACCORCAMCE WITH APPLICABLE REQUIREMENTS.

ASSEMBLY /INSTALLATION

PARTS ARE IMSPECTED VISUALLY, DIMENSIONALLY, AND INCREMENTALLY PER
REQUIREMENTS, TORQUE APPLICATION AND TOOL CALIBRATION ARE VERIFTED BY
INSPECTION. MANDATORY [NSPECTION POINTS ARE INCLUDED [N THE ASSEMBLY
PROCESS. : :

CRITICAL PROCESSES
WELDING, SOLDERING, MEAT TREATMENT, MO PARTS PASSIVATION ARE WERIFISD
8Y INSPECTION.

NONDESTRUCTIVE EVALUATION
HELIUM LEAX TEST [S VERIFIED BY INSPECTION.

TESTING
ATP ANQ PROOF PRESSURE TESTS ARE OBSERVED AND VERIFIED BY INSPECTION,

HANDLING /PACRAGING

SPECIAL HANOLING PER DOCUMENTED INSTAUCTIONS IS VERIFIED BY INSPECTION
TO PRECLUDE DAMAGE, SHOCK, AND CONTAMINATION DURING COMPONENT
HAKOLING, TRANSPQRTING, AND PACKAGING BETWEEN WGRK STATIONS,

(D} FATLURE HISTORY:
THERE HAVE BEEN NO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR
FLIGHT FAILURES ASSCCIATED WITH THIS FAILURE MODE.

(E) OPERATTONAL USE:
NG CREW ACTION CAM BE TAKEN.

EFFECTIVE FOR OI-80 SOFTWARE, CR 593978 “MPS PNEUMATIC SYSTEM FDA AND
OISPLAY - BFS™ ADDS PNEUMATIC TANK, REGULATOR, AND ACCUMULATOR
PRESSURE TO THE 5/M ALERT FDA SYSTEM AND ADDS TRE 3 PRESSURE
MEASUREMENTS TO THE BFS SYSTEM SUMMARY DISPLAY. THIS ALLOWS THE
FLIGHT CREW TO RESPOND TO A PNEUMATIC HELIUM SYSTEM LEAK INDEPEMDENT
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RELTABILITY ENGINEERING:
DESIGN ENGIREERING
QUALLTY ENGINEERING
NASA RELIABILITY

MASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE
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L. H. FINEBERG
J. E. OSLUND
R. WILLIAMS
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