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EaAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL HARDWARE
NUMEER: 08-30-0505 -X

SUBSYSTEM NAME: ATCS - RADIATORS AND FLOW CONTRQL

REVISION: 0 120207
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU - VALVE,CHECK MC284-0472-0034
CIRCLE SEAL P200-180

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
FREON LOOF, RAHATOR ISOLATION VALVE, CHECK.

REFERENCE DESIGMNATORS:

QUANTITY OF LIKE ITEMS: 2
CONE FER LOOP

FUNCTION:

PREVENTS BACKFLOW QF FRECHN INTO THE RADIATORS WHEN ISOLATION VALVE IS IN
RADIATOR BYPASE POSITION.
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FAILURE MODES EFFECTS ANALYSIS FMEA -- CIL FAILURE MODE
NUMBER: 08-3D-0505-01

REVISIONS: ¥} 11 8eT
SUBSYSTEM NAME: ATCS - RADIATORS AND FLOW CONTROL
LRU: CHECK VALVE CRITICALITY OF THIS
ITEM NAME: VALVE, CHECK FAILURE WODE: 1R?
FAILURE MQDE:
EXTERNAL LEAK
MISSION PHASE: LG LIFT-CFF
00 ON-ORBIY

VEHICLEIPAYLOADMKIT EFFECTIVITY: 102 COLUMBIA

103  DISCOVERY

104 ATLANTIS

105 ENCEAVCOUR
CAUSE-

VIBRATION, MECHANIGAL SHOCK, CORROSION, CONTAMINATION.

REOUNDANCY SCREEN A) FASS

B) FASS
C) PASS
PASSIFAIL. RATIONALE:
A)
B}
<)
- FAILURE EFFECTS -

{A) SUBSYSTEM:

FIRST FAILURE WILL CAUSE LOSS OF EFFECTED COOLANT LCOP.

(B} INTERFACING SUBSYSTEM(S):

FIRST FAILURE CAUSES LOSS OF ONE COGLANT LOOP WILL RESULT IN REDUCED
VEHICLE COOLING AND PROBABLE SHUTDOWN OF SUBSYSTEMS DUE TO REDUCED
COOLING CAFACITY.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMBER: 0&-2D-0303- 01

() MISSION:
PROBABLE LOSS OF MISSION AFTER FIRST FAILURE:
(1) EXTERNAL LEAK, CHEGK VALVE.

(D) GREW, VEHICLE, AND ELEMENT{S):

POSSIELE LOSS OF CREW/VEHICLE AFTER TWG FAILURES:
(1) EXTERNAL LEAK CHECK VALVE

(2) LOSS OF REDUNDANT COOLANT LOOP.

(E} FUNCTIONAL CRITICALITY EFFECTS:

FROBABLE LOSS OF MISSION AFTER FIRST FAILURE:

{1) EXTERNAL LEAK CHECK VALVE CAUSES LOSS OF FREON FOR COQLANT LOOR WiTH
SUBSEQUENT LOSS OF COOQLANT LOOP.

FOSSIBLE LOSS CREW/NVEHICLE AFTER TWO FAILURES:

{1) EXTERNAL LFAK CHECK VALVE GCAUSES LOSS OF FRECN FOR COOLANT LODP WITH
SUBSEQUENT LOSS OF COOLANT LOOP.

{2) LOSS OF REDUNCANT COOLANT LOOP GAUSES LOSS OF ALL VEHICLE COOLING.

-DISPOSITION RATIONALE-

{A) DESIGN:

THE CHEGK VALVE IS A FOPPET TYPE, SPRING LOADED AND FRESSURE ASSISTED TO
THE CLOSED POSITION. THE POPPET AND SFRING ARE CONTAINED IN A THREADED
HOUSING AND END CAP. THE POPPET SEAL IS A SELF-CENTERING TEFLON G-RING. THE
VALVE BODY PROVIDES A GUIDE FOR THE POPPET TRAVEL. THE VALVE BODY IS
DESIGNED TO A FAGTOR OF SAFETY OF 2.0 PROOF AND 4.0 BURST.

THE THREADED HOUSING I3 MANUFACTURED FRCOM 316L CRES AND THE END CAP 15
INCONEL 718, THE END CAP I3 THREADELD INTC THE HOUSING (TORGQUED T 75 FT-LBS}
AND TIG WELDED TC 3EAL THE JOINT.

STRUCTURAL ANALYEIS, PERFQRMED BY THE CHECK YALVE SUFPPLIER, INDICATES
POSITIVE MARGINS OF SAFETY FOR ALL GONDITIONS OF CHECK VALVE CPERATION

(B) TEST:

ATP

EXAMINATION OF PRODUCT

AMEIENT TESTS
BORY PROOF PRESSURE (1717 PSIG)
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EAILURE MODES EFFECTS ANALYS!S {FMEA} -- CIL FAILURE MODE
NUMEER: 06-3D-0505- 01

CLOSURE DEVICE PROGE PRESSURE {1717 PSIG)
EXTERNAL LEAKAGE (850 PSIG)

INTERNAL LEAMAGE (5. 25, 100, 850 PSIG)
CRACKING AND RESEAT PRESSURE: 8 CYCLES
CRACKING PRESSURE 0.6 PSID MAX

RESEAT PRESSURE 0.1 PSID MIN

LOW TEMPERATURE TESTS (-160 DEG F)
INTERNAL LEAKAGE (5, 25, 100, 850 PSIG)

CERTIFICATION -

FLOW TEST (0.202 L&/SEC GHE)
Max INLET PRESSURE OF 130 P3IG
PRESSURE DROF {15 PSID MAX)

CHATTER TEST (850 TO 0 PSIG)
RECORD FLOW RATE WHEN CHATTER OCCURS

CRACKING AND RESEAT PRESSURE
AMBIENT: 3 CYCLES EACH
GCRACKING PRESSURE 0.6 PSID MAX
RESEAT PRESSURE 0.1 PSID MIN

INTERNAL LEAKAGE AMBIENT (0 TO 850 PS!G) LOW TEMPERATURE {-160 DEG F, 0 TO 850
FSIG)

EXTERNAL LEAKAGE {ARMBIENT, 860 PSIG)

LIFE CYCLE TEST

ONE GYCLE CONSISTS OF PHES-ELII-RIZING THE INLET TQ 130 PSIG, VENTING THE INLET
TO AMBIENT, PRESSURIZING THE OUTLET TO 850 PSIG, AND VENTING THE OUTLET TO
AMBIENT.

42 000 CYCLES (AMEBIENT)

FOLLOWED BEY CRACK, RESEAT, AND INTERNAL LEARAGE TESTS (-160 DEG F}
VIBRATION (AMBIENT, 2 AXES)

RANDOM
4.4 HOURS FOR EACH OF 2 AXES

UPON COMPLETION OF VIERATION TESTS FERFCRM CRACK, RESEAT, AND INTERMNAL
LEAKAGE TEST.

BURST PRESSURE (3400 PSIG)
GROLND TURN AROUND TEST
FREDON COOLANT LOOPS ARE LEAK CHECKED PRIGR TO EACH FLIGHT
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FAILURE MDDES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
_ NUMBER: 08-3D-0505- 1

{C) INSPECTION:

RECEIVING INSPECTION

ALL RAW MATERIALS ARE VERIFIED FOR MATERIAL AND PROCESS CERTIFICATION.
RECEIVING INSPECTION VERIFIES CERTIFICATION OF SPRING HEAT TREATMENT AND
PERFGRMS3 LOAD TEST OF SPRINGS.

CONTAMINATION CONTRGL
ALL PARTS AND ASSEMBLIES ARE MAINTAINED TQ CLEANLINESS LEVEL OF 100A. INLET
AND OUTLET ARE PROTECTED AFTER TESTS TO MAINTAIN INTERNAL CLEANLINESS.

ASSEMBLYINSTALLATICN

CIMEMSIONS AND SURFACE FINISHES ARE YERIFIED BY INSPECTION. INSPECTION
POINTS ARE ESTABLISHED TC VERIFY ASSEMBLY PROCGESS., WELDS ARE WVISUALLY
VERIFIED BY 10X MAGNIFICATION.

CRITICAL PROCESSES
ALL WELDING, ELECTROPOLISHING AND PARTS PASSIVATION ARE VERIFIED BY
INSPECTION.

NONDESTRUCTIVE EVALLATION
HELIUM LEAKAGE DETECTION IS VERIFIED.

TESTING
ATF |8 VERIFIED BY INSPECTION.

HANDLING/PACKAGING
PACKAGING FOR SHIFMENT IS VERIFIEG BY INSFECTION.

{D)] FAILURE HISTORY:

AN EXTERNAL LEAK WAS DETECTED DURING PANEL ASSEMEBLY AND CHECKQUT AT
DOWNEY. THE LEAK WAS CAUSED BY AMISSING SECTION OF THE TEFLON COATING
FROM THE DYNATUBE END FITTING ON THE CHECK VALVE CLOSER INSPECTICN OF
2EALING SURFACES PRIOR TC ASSEMBLY HAS BEEN IMPLEMENTED {REFERENCE DR
AG1781},

{E} OPERATIONAL USE:

ON-BOARD ALARMS, FREON INLET PRESSURE AND ACCUMULATOR QUANTITY, WILL
PROVIDE INDICATION OF HARDWARE FAILURE. FRECHN PUMP WILL BE TURNED OFF AND
LOSS OF ONE FREON COGLANT LOOP POWERDOWN WILL BE PERFORMED. ENTRY AT
NEXT PRIMARY LANDING SITE.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — GIL FAILURE MODE
NUMBER: 05-3D-0305- 01

- APPROVALS -
55 & PAE MANAGER {4 D F. MIKULA

55 & PAE ENGINEER - K.E. RYAN
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