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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL HARDMARE
. NUMBER: 03-3-4001-X

. SUBSYSTEM MAME: GRBITAL MANEUVERING SYSTEM (OMS)
REVISION : 2 03/16/90

PART NAME PART NUMBER
VEMDOR NAME VENOOR NUMEER
Wy VALVE ASSEMBLY, BI-PROP, ENG 1185700
AEROJET SAME
_____ PART DATA

—— e ....__--_-..._.__.-.__.__._._.__.._______.....____.____-.._.__...._.____._ M M R o o e

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:

VALVE ASSEMBLY, ENGINE, BI-PROPELLANT, PNEUMATIC ACTUATED (NORMALLY
CLOSED). (INCLUDES CONTROL VALVE, PNEUMATIC ACTUATOR, RACK AND PINLON
GEAR ASSEMBLY, RELIEF VALVE.)

QUANTITY OF LIKE ITEMS: 7
ONE PER ENGINE :

FUNCTION:

. VALVE IS USED TO INITIATE ENGIKE FIRING THRU GPC COMMAND TO ENGINE
CONTROL PNEUMATIC VALVE. OX LEAD TO THE COMBUSTION CHAMBER IS PROVIDED.
VALVE IS5 PNEUMATICALLY OPERATED THRU ACTUATOR, RACK AND PINION ASSEMBLY
WITH ENGINE ARMING VALVE IN OPEN POSITIGN PRIOR TQ FIRING AND ENGINE
CONTROL YALYE QPEMING UPON FIRING COMMAND TO PRESSURIZE ACTUATOR. SERIES
YALVE ELEMENTS PROVIDE REDUNDANT SEALING, EACH VALVE ASSFMBLY CONSISTS
OF AN ACTUATOR ASSEMBLY, UPSTREAM BALL, DOWNSTREAM BALL ANO POSITION
INDICATION. THE RACK AND PINIGN ASSEMELY OPERATES A SET oOF FUEL ANDO
OXIDIZER YALVE ELEMENTS SIMULTANEQUSLY. THE ACTUATOR FORCE TS PROVIDED
BY AN ACTUATOR SUPPLIED WITH NITROGEN FROM THE GHZ TANK.
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FAILURE MODES EFFECTS ANALYSIS (FMEA]) -- -CRITICAL FATLURE MODE

SUBSYSTEM: (RBITAL MANEUVERING SYSTEM
LRU :¥ALVE ASSEMALY, BI-PROP, EMG

ITEM MAME: VALVE ASSEMBELY, BI-PROP, ENG

e i i i L T L T T

—-—--—---————-—.----.-...--—.—...-.____--.-__.--__—

FAILURE MODE:
STRUCTURAL FATLURE OF PNEUMATIC ACTUAT

MISSTON PHASE:

LG LIFT-0FF

1]n} DE-DRBIT

YEHICLE /PAYLOAD/KIT EFFECTIVITY: 102
;103
i 104

GAUSE -
MATERIAL DEFICIENCY, WELD CRACK/DEFELT
RISER, TEST DAMAGE, STRESS CORROSION,

CRITICALITY 1/1 DURING INTACT ASORT ON

d\.--.—--n.----———----—--_———--|--..--___—-.---_—..g,-__._ —————

REDUNDANCY SCREEN A} PASS
B) PASS
C} PASS

F?SSIFAIL RATIONALE:
A .

e e e e e ——— e

----—---.-..._.--_.—.-..-_-_-._——.---—-__——-——.--—.—-.--

(A) SUBSYSTEM:
LOSS OF FUNCTION - SYSTEM PRESSURANT L
ENGINE OUE TO INABILITY 7O ACTUATE BI-

(B} INTERFACING SUBSYSTEM(S) :
LOSS OF REDUNDANT ENGINE,

(C) MISSION:
POSSIBLE MISSION IMPACT - REDLINE ADOI

NUMBER: 03-3-2001-05

REVISIONS
{OMS)

2 03/16/30

CRITICALITY OF THIS
FAILURE MODE:]R2

OR. RUPTURE, EXTERMAL LEAKAGE

COLUMBIA
D1SCOVERY
ATLANTIS

,» FAULTY FABRICATION, STRESS
SHOCK, VIBRATION,
LY? YES

e e e e A e e mm———————

———— - e e e e -

e e e e — - —— e

0SS WOULD RESULT TN LOSS OF
PROPELLANT YALVES.

ONE

TIONAL PROPELLANT FOR RCS BACKYP
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MODE
. NUMBER: ©3-3-4001-05
DEORSIT, DEDRBIT NEXT PRIMARY LANDING SITE IF PROPELLANT FOR RCS
BACKUP 1S NOT AVAILABLE. (DECREASED PROPELLANT AVAILABLE FROM OMS TO
RCS THROUGH INTERCONNECT FOR ON-ORBIT OPERATIONS).

(D} CREW, VEHICLE, AND ELEMENT(S):

HO EFFECT, ENGINE CAN BE ISOLATED AND PROPELLANT UTILIZED BY OTHER
ENGINE. CRIT 1 FOR ABORT-ONE ENGINE CANNOT DEPLETE PROPELLANT WITHIN
TIME REQUIRED. REDUCED FLOWRATE DURING DUMP COULD CAUSE LANTING
WEIGHT, €.G. PROBLEMS,

a (E} FUNCTIONAL CRITICALITY EFFECTS:
POSSIBLE LOSS OF CREW/VEHICLE. LOSS OF REDUNDANT ELEMENTS RESULTS In
INABILITY TO FIRE OMS ENGINE FOR DEORSIT BURN, IR EFFECT ASSUMES LOSS
OF BOTH OMS ENGINES AND INADEGUATE PROPELLANT FOR RCS DEORBIT.

————--—a-—————---———-—---——-—---—-——..—.-—-..--—q-.-_- T e e e e e, e e =

e e e e —— e —— e e et Lo L

{A) DESIEN:
THE FACTOR OF SAFETY (BURST) FOR THE ACTUATOR HOUSING IS 3.0 X WORKING
PRESSURE. THE ACTUATOR IS OF LON CAPACITY AMD SEES ONLY REGULATED
QUTLET PRESSURE FROM THE STORAGE VESSEL, FRACTURE MECHANICS ANALYSIS
PERFORMED 8Y SUPPLIER INDICATES INFINITE LIFE. REDUNDANT ENGINE

. SYSTEMS ARE PROVIDED, EITHER OF WHICH 1S ADEQUATE FOR DE-OREIT.

= (B) TEST:
QUALIFICATION TESTS
ENDURANCE (2400 PRESSURE CYCLES), THERMAL (-23 TO +150 DEG F.l.
VIGRATION TEST AT ENGINE LEVEL. BURST (1080 DESIGN}. QUALIFIED AS
PART OF ENGINE ASSEMBLY - 138 FIRINGS DLRING ENGINE QUALIFICATION, 498
FIRINGS AT SYSTEM LEVEL AT WSTF.

ACCEPTANCE TESTS '
EXAMINATION OF PRODUCT, WELD EVALUATION INCLUDINE RADIOGRAPHIC, AND
INSPECTION FOR STRESS RISER UR GTHER FLAWS. PROOF PRESSURE {900 P31},
EXTERNAL LEAKAGE,

GROUND TURNARDUND

V43LB0.170 PERFORMS BALL VALYE FURCTIONAL TEST FOR FIRST FLIGHT AND
CONTINGENCY.

VA3CB0.186 PERFORMS GNZ ACTUATOR PISTON LEAK CHECK AT LOW PRESSURE
EVERY FIFTH FLIGHT.

V43(B0C.196 PERFORMS GNZ ACTUATOR PISTON LEAK CHECK FIRST FLIGHT AND
CONTINGENCY,

V43CED.100 PERFORMS PNEUMATIC SYSTEM ELECTRICAL CONTROL VERIFICATION
EVERY FLIGHT.

- A~ -
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FAILURE MODES EFFECTS ANALYSIS (FMEA} -- CRITICAL FAILURE MODE
NUMBER: 03-3-4001-05

GM2 PRESSURE MONITORED IN FLIGHT For INOICATION OF LEAKAGE, BALL VALVE
PERFORMANCE (CYCLE TIME awp x OPEN) MONITORED IN FLIGHT ¢(T0 EXTENT
ALLOWED BY SAMPLE RATE,

(C) INSPECTION:
RECETVING [NSPECTION
MATERIALS AMD PROCESSES CERTIFICATIONS ARE VERIFIED BY INSPECTION,

CONTAMINAT ION CONTROL
CLEANLINESS TO LEVEL 200 FOR MMH AND 2GOA FOR NTG, CORROSION
PROTECTION PROVISIONS ARE VERIFIED BY INSPECTION,

ASSEMBLY /INSTALLATION _
MANUFACTURING, ASSEMBLY AND INSTALLATION FROCEDURES ARF YERIFIED BY
INSPECTION. CRITICAL DIMENSIONS AND SURFACE FINISHES ARE VERIFIED BY
INSPECTION, YISUAL AND CIMENSIONAL INSPECTION OF BODY DURING
FABRICATION IS VERIFIED BY INSPECTION.

NGNDESTRUCTIVE EVALUATION
PENETRANT AND RADIOGRAPHIC INSPECTION OF WELDS ARE VERIFIED BY
INSPECTION, PENETRANT INSPECTION OF BALL AND CONTROL VALVE BODY AFTER
ETCHING AND PRIOR TO FINISH IS VERIFIED BY INSPECTION, MAGNETIC

. PARTICLE AND PENETRANT INSPECTION OF RACK I5 VERIFIED BY INSPECTION.
PENETRANT [NSPECTION OF PINION IS VERIFIED BY INSPECTION.

CRITICAL PROCES3ES

THE WELDING PROCESS AND VERIFICATION THAT WELDS MEET SPECIFICATION
REQUIREMENTS ARE VERIFIED BY INSPECTION. SOLDER JOINTS AND PROCESSES
ARE VERIFIED 8Y INSPECTION. :

TESTING

TEST EQUIPMENT AND TOOL CALIBRATION ARE VERIFIED BY INSPECTION.
ACCEFTANCE TEST IS VERIFIED BY INSPECTION. RICRO-ETCH QOF ROUGH CUT
BODY FOR CRYSTAL STRUCTURE IS VERIFIED BY INSPECTION.

HANDL ING /PACKAGING :
HANDLING, PACKAGING, STORAGE AND SHIPPING REQUIREMENTS ARE YERIFIED BY

INSPECTION.
m {D) FAILURE HISTORY:
NOME

(E} DPERATIONAL USE:

COMPLETE MISSION REQUIREMENTS USING CROSSFEED FOR PROPELLANT
UTILIZATION. REDLINE ADDITIONAL PROPELLANT FOR RCS BACKUP OEORBIT.
NEXT PLS DEORBIT IF PROPELLANT FOR RCS BACKUP NOT AVAILABLE, PDSSIBLE
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FAILURE MODES EFFECTS AMALYSIS (FMEA) -— CRITICAL FAILURE MODE
NUMBER: 03-3-4001-0%

MISSION [MPACT DECREASED PROPELLANT AVAILABLE FROM QM3 TO RCS THROUGH
INTERCONNECT FOR ON-GRBIT OPERATION.
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RELIABILITY ENGINEERING: J. H. HART
DESIGN ENGINEERING ¥, F, ROZNOS
QUALITY ENGINEERIKG + 0. 1. BUTTNER
NASA RELIABILITY !

NASA SUBSYSTEM MANAGER :

NASA QUALITY ASSURANCE :

Q3=3 = 14& 11



