FAGE: 1 FRINT CATE: 0B/30:/93

FAILURE MODES EFFEGTS ANALYSIS [FMEA) — CRITICAL HARDWARE
NUMBERA: 06-1B-0316-X

SUBSYSTEM NAME: ARS -COCLING

REVISION: 4 Oar25/Mm3
PART NAME FART NUMBER
VENDOR NAME VENDOR M1TMBER
LAY : WATER SEPARATOR MC621-0008-0007
HAMILTON STANDARD SVrsss13
SAU I VALVE: CHECK SVTZETOG

PART DATA

QUANTITY OF LIKE ITEMS: 4
TWO PER SEFARATOR

FUNCTION:
GHECK VALVE, LIQUID FLOW

ONE OF FOUR VALYES IN TWO WATER SEPARATOR CONDENSATE FLOW PATHS TO

PERMIT FLOW OF WATER FROM SEPARATOR TO WASTE TANK AND TO BLOCK
REVEARSE FLOW THROUGH A NON OPERATING SEPARATOR OR OUT OF WASTE TANK,
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FAGE: e FRINT DATE: 08/30/97

FAILURE MCOES EFFECTS ANALYSIS (FMEA) — CRITICAL FAILURE MODE
NUMEER: 06-18-0315-01

REVISIONE 4 0825/93 R
SUBSYSTEM NAME: ARS - COOLING
LAU: WATER SEFARATOR CRITICALITY OF THIS

ITEM HAME: YALVE, CHECK FAILURE MODE: 2H3

FAILIRE MODE:
OFEN (FAILS TO CHECK)

MISSION PHASE:

Lo LIFT-QFF
e ON-ORBIT
Do DE-CRBIT-

VEHICLE/PAYL OAIMKIT EFFECTIVITY: 102 COLUMBIA
103 DISCOVERY
102 ATLANTIS
105 ENDEAVOUR

CAUSE:
MECHANIGAL SHOCK, VIBRATION, CORROSION, CONTAMINATION

CRMCALITY 171 DURING INTACT ABORT QNLY? NO

REDUNDANCY SCREEN Aj PASS

B) FAIL
C) PASS
PASS/FAIL RATIONALE:
A}
B

SCREEN B FAILS BECAUSE, WITH TWOD CHECK VALVES (N SERIES, FAILURE OF ONE
CHECK VALVE 1S NOT DETECTABLE iN FLIGHT.

C}

- FAILURE EFFECTS -

(A) SUBSYSTEM:
LOSS OF REDUNDANT BACK-FLOW PREVENTION IN THE AFFECTED CONDENSATE
FLOW PATH.

{B) INTERFACING SUBSYSTEM(E):
NO EFFECT. '

(C) MISSION:
NQ EFFECT.

(D) CREW, YEHICLE, AND ELEMENT(S):
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FAGE: 2 PRINT DATE: 08/30/83

FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL FAILURE MODE
- NUMEER: 0&-18-0316-01

NO EFFECT.

(E} FUNCTIONAL CRITICALITY EFFECTS:

LOSS OF THE REDUNDANT CHECK VALVE IN THIS FLOW PATH PERMITS BACK-FLOW
OF WASTE WATER TQ FLOOD THE SEFPARATOR AMND TC FLOW INTO THE CABIN,
HUMIDITY SEPARATION CAPABILITY IS LOST. THE WASTE WATER TANK |NLET VALVE
MUST BE CLOSED TO STOP BACK-FLOW. POSSIBLE EARLLY MISSION TERMINATION.

-DISPOSITION RATIONALE-

{A) DESIGN:
CHECK VALVE IS A DIAPHRAGM TYPE WHICH 1S SPRING-LOADED CLOSED. THE
DIAPHRAGM, INCLUDING AN INTEGRAL SEAT SEALING SURFACE, IS MOLDED VITON
RUBBER. THE HOUSING AND SPRING CUP ARE 347 CRES AND THE SPRING 1S 302
CRES. THE WATER SEPARATOR HAS TWO CHECK VALYES IN SERIES IN EACH WATER
EXTRACTION LINE WITH A TEST PORT BETWEEN THE YALVES OF EACH PAIR TO
ALLOW INDIVIDUAL VALVE TESTING.

{8) TEST:

AGCEPTANCE TEST - PRIOR TO ASSEMBLY INTO HUMIDITY SEPARATOR - PRGOF
PRESSURE TESTED WITH WATER AT 70 PSID IN REVERSE DIRECTION. LEAKAGE
TESTED WITH GN2 AT 45 PSID IN REVERSE DIRECTION, 0.40 SCCH MAX LEAKAGE.
TESTED FOR CRACKING PRESSURE WITH GN2. CRACK AT 5.0 TO 8.5 PSID REQUIRED.
TESTING IN HUMIDITY SEPARATOR - LEAKAGE AND CRAGKING PRESSURE TESTS
REPEATED.

QUALIFICATION TEST - PROOF PRESSURE TESTED AT 67 PSID IN REVERSE DIRECTICN
WITH WATER. ENDURANCE TESTED FOR 1010 HOUAS AT VARYING WATER FLOW
RATES. LEAKAGE TESTED AT 5.0 PSID IN FORWARD DIRECTION AND 45 PSID IN
REVERSE OtRECTION WITH GN2; FORWARD DIRECTION 28.7 SCOH MAX LEAKAGE,
REVERSE DIRECTION 0.4 SCCH MAX LEAKAGE.

OMRSD - CHECK VALVE BACK-LEAKAGE IS TESTED EVERY THIRD FLIGHT. TEST
PRESSURE IS 15.5 - 17.0 PEIG; UPSTREAM VALVE (UPSTREAM OF TEST POAT)
REQUIREMENT IS 4 SCCM GN2 AND DOWNSTREAM IS 1 CO/HR MAX LEAKAGE. 4
BLOWDOWN AIR PRESSURE TEST IS CONDUCTED TC COULECT CONTAMINANTS ON
THE SLURPER BAR ON A CONTINGENCY BASIS IF HUMIDITY SEPARATOR AIR FLOW
HATE [S LESS THAN 37 LE/HR (AS INDICATED BY AIR FLOW TEST PERFORMED EVERY
THIRD FLIGHT), CONDENSATE WATER IS SAMPLED EVERY 5 FLIGHTS TO CHECK FOR
MICROBICLOGICAL GRCWTH IN AIR PASSAGES.

(C) INSPECTION:
RECEIVING INSFECTION
CERTIFICATION OF RAW MATERIALS AND PROCESSES IS VERIFIED BY INSPECTICN.

CONTAMINATION CONTROL

INSPECTION VERIFIES INTERNAL CLEANLIMESS T LEVEL X0 REQUIREMENTS.
INSFECTION ALSD VERIFIES THE CONTAMINATION CONTROL FLAN.

o6-1B - 25



PAGE: 4- PRINT DATE: 0&/30/23

FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL FAILURE MODE
NUMBER: D&~1B-0318-01

ASSEMBLY/INSTALLATION *

THE ASSEMBLY BUILDUR AND APPLICABLE MANUFACTURING PROCESSES ARE
VERIFIED BY INSFECTION. DIMENSIONS AND SURFACE FIMISHES VERIFIED BY
INSPECTION.

NONDESTRUCTIVE EVALUATION
LEAK CHECK !5 VERIFIED BY INSFECTICN,

CRITICAL PROCESEES
HEAT TREAT IS VERIFIED BY INSPECTION.

TESTING
THE ATP WHICH INCLUGEE PROOF PRESSURE, LEAK TESTS. AND CRACKING
FAESSURE TESTS IS VERIFIED BY INSPECTION.

HANDLINGPACKAGING
HANDLING AND PACKAGING RECUIREMENTS ARE VERIFIED BY INSPECTION.

(D) FAILURE HISTORY:

CAH OSFD18,01/0383. CONTAMINATION IN THE MUMIDITY SEPARATOR FAN AND PITOT
AREAS DEGRADED THE WATERA RENMOWVAL CAPABILITY. CONTAMINATION OF
SEFPARATOR CHECK VALVES CAUSED HIGH CRACKING PRESSLIAE AND CAUSED THE
DIAFPHRAGM TG FAIL TO SEAT PROPERLY, RESULTING IN LEAKAGE. THE UPSTREAM
CHECK YALVE OF SEPARATOR B WAS CONTAMINATED MORE THAN THE
OOWNSTREAM CHECK VALVE. SCPARATOR A CHECK VALVES WERAE CONTAMINATED
TO A LESSER DEGHEE.

CORRECTIVE ACTION IMPLEMENTED WAS IMPROVED UPSTREAM FILTRATION (FLIGHT
DECK AVIONICS LRU INLET FILTERS AND TABIN FAN DEBRIS TRAP). HUMIDITY
SEPARATOR AIR FLOW IS MONITCORED PER OMASD AND A BLOWDOWN OF THE
HUMIDITY CONTROL HEAT EXCHANGER 1S PERFORMED TO COLLECT CONTAMINANTS
WHEN AIRFLOW IS DEGRADED.

{E) DPERATIONAL USE:
1. CREW ACTION
NONE.

2. TRAINING
NQOME.

3. OPERATIONAL CONSIDERATIONS
NONE.

- APPAOVALS -

EDITCARIALLY APPROVED : Al
ERITCRIALLY APPROVED = 1
TECHNICAL APPROVAL :VIACR
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