FAGE: 1 PRINT DATE: 08/25/98

FAILURE MODES EFFECTS ANALYSIS (FMEA] -- CIL HARDWARE
NUMEER: 05-3A-0803 -X

SUBSYSTEM NAME: ACTIVE THERMAL CONTROL

REVISION: © 02/04/38
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU - WATER SPRAY BOILER ASSEMBLY MC250-0019 [TEM 633
SRU - HEAT EXCHANGER ASSEMBLY SVTEE503-2

EXTENDED DESCRIPTION OF PART UNDER ANALYSIES:
HEAT EACHANGER ASSEMELY

QUANTITY OF LIKE ITEMS: 3
ONE EACH BOILER ASSEMBLY

FUNCTION:

PROVIDES TRANSFER OF WASTE HEAT FROM QRBITER HYDRAULIC SYSTEM AND
AUXILIARY POYWER UNIT LUBE QI SYSTEM UTILIZING LATENT HEAT CAPACITY OF
VWATER.

NB-3A - 13



PAGE 12 FRINT DATE: D8/25/95

FAILURE MODES EFFECTS ANALYSIS FMEA -- CIL FAILURE MODE
NUMBER: D&-3A-D6US- 04

REVISIDNE: 1 OB/25/88
SUBSYSTEM NAME: ATCS - WATER SPRAY BOILER
LRU;: WATER SPRAY BOILER ASSEMBLY CRITIGALITY OF THIS
ITEM NAME: HEAT EXCHANGER ASSEMBLY FAILURE MDDE: 1R2
FAILURE MODE:
RESTEICTED FLOW, LUBE OIL
MISEION PFHASE: L0 LIFT-OFF
0D DE-OREIT
VEHICLEPAYLOAD/KIT EFFECTIVITY: 102 COLUMELA
103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR
CAUSE:

CORROSION, EXCESSIVE CONTAMINATION

CRITICALITY 1/1 DURING INTACT ABORT ONLY? NO

REPUNDANCY SCREEN A) PASS
B) PASS
C) PASS

PASS/FAIL RATIONALE:

A}

B}

c}

- FAILURE EFFECTS -

(A} SUBSEYSTEM:
LOSS OF FUNCTION - UNABLE TO PROVIDE LUBE QIL COOLING TO ONE APU LUBE
OIL/HYD SYSTEM.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMEER: 06-3A-0603- 04

{E) INTERFACING SUBSYSTEM{S):

POSSIBLE LOSS OR LIMITED RUN TIME OF ONE APUHYD SYSTEM DUE TO LOSS GF APU
LUEE QIL COOLING. LIMITED RUN TIME MAY NOT ALLOW APU/HYD SYSTEM TO SUPPORT
ENTIRE POWERED FLIGHT OR ENTRY PHASE. LOSS OF HYDRALULIC CAPABILITY TO
THROTTLE ONE MAIN ENGINE, LOSS OF HYDRAULIC LANDING GEAR DEPLCY AND
NOSEWHEEL STEERING IF SYSTEM ONE LOST, AND LOSS OF ONE OF THREE ET
UMBILICAL RETRACT ACTUATORS FOR EACH UMBILICAL PLATE. LOSS OF REDUNDANT
HYDRAULIC POWER SYSTEM FOR FOUR TVG ACTUATORS. LOSS OF ONE OF THREE
HYDORAULIC POWER SYSTEMS TO FLIGHT CONTROL SURFACES AND BRAKES.

(C) MISSION:
ABORT DECISION - REMAINING TWO SYSTEMS PROVIDE SAFE RETURN,

{D} CREW, VEHICLE, AND ELEMENT{S):
MO EFFECT

(EYy FUNCTIONAL CRITICALITY EFFECTS:
FUNCTIONAL CRITICALITY EFFECTS - POSSIBLE LOSS OF CREWWVEHICLE WITH THIS
FAILURE PLUS LOSS OF A SECOND APUMYD SYSTEM.

DISPOSITION RATIONALE-

{A} DESIGN:
25 MICRON FILTER IS INCORPCORATED INTQ THE APU SUESYSTEM LUBE OIL CIRGUIT. THE
WSB INC ORPORATES TUBE-TYPE HEAT EXCHANGER WITH MULTI-PASSAGES (APU
SECTION QF HEAT EXCHANGER INCORPORATES A MINIMUM OF 81 TUBES PER PASS).
INDIVIDUAL TUBES ARE CONSTRUCTED OF 347 STAINLESS STEEL NORMAL OPERATING
PRESSURE OF APU LUBE OIL TUEES IS 40 - 50 PSIA. THE TUBES ARE 0.128 INCHES
QUTSIDE DIAMETER WITH A WALL THICKNESS OF D.010 INCHES. MINIMUM INNER
DIAMETER OF CRIMPED TUBES IS 0.060 INCHES.

{B) TEST:
QUALIFICATION:
* PERFOEMANCE RECORD TEST INGLUDES:

+« LUBE OIL FLOW AMD PRESSURE DROF TEST-VERIFICATION OF 10 P3I10 MAX
PRESSURE DROR OF LUBE OIL CIRCUIT AT 4.2 GPW AND 300 DEG F.

NE_SA -4
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FAILUIRE MODES EFFEGTS ANALYSIS {(FMEA) —~ CIL FAILURE MODE
NUMBER: 06-3A-0603- 04

v  CE3IGN POINT CHECK-VERIFICATION OF W5B SYSTEM OFPERATING PARAMETERS
DURING FOOL BOILING (SEA LEVEL TESTING) AND SPRAY BOILING (AT
ALTITUDE). PARAMETERS CHECKED INCLUDE IN/UT LUBE OIL TEMPS AND LUBE
OIL FLOWY RATE.

+  MISSION PROFILE TEST AT ALTITUDE-SIMULATION OF A BASELINE FLIGHT PROFILE
AT MAXIMUM HEAT LOAD AND NORMAL OPERATION TOWERIFY FPROPER WEE
FPERFORMANCE. PERTINENT PARAMETERS CHECKED: APU LUBE OHL HEAT LOADS
AMD FLOW RATES.

ACCEPTAMCE:

«  EXAMINATION OF PRODUCT - VERIFICATION OF WORKMANSHIP, FINISH, DIMEMSIONS,
CONSTRUCTION, CLEANLINEES, IDENTIFICATION, TRACEABILITY LEVEL AND
FROCESSES PER DRAWINGS AND MC250-D(1E WATER SFRAY BOILER
PROCUREMENT ZFEC)

= LUBE QL FLOW AND PRESSLRE DROP TEST-VERIFICATION OF 0 PSID MAX
PRESSURE DROP OF LUBE OIL CIRCUIT AT 4.2 GPM AND 300 BEG F.

» DESIGN POINT CHECK-VERIFICATION OF WSB SYSTEM OFERATING PARAMETERS
DURING FOOL BEQILNG (SEA LEVEL TESTING] AND SFRAY BOILING (AT ALTITUDE).
PARAMETERS CHECKED INCLUDE INOUT LUEE QIL TEMPS AND LLEBE OIL FLOWY
RATE.

« CLEANLINESS - VERIFICATION OF APL LUBE OIL SYSTEM CLEANLINESS BY
CONTAMINATION SAMPLE URON COMPLETION OF WEE ATP AND PREP FOR
SHIPMENT (ARU LUBE OIL-CLEANLINESS LEVEL 300].

PRELAUNCH.
«  WSE IS OPERATING DURING FRELAUNCH PHASE AND INTEGRITY IS VERIFIED
BEFORE LAUNCH USING VEHICLE INSTRUMENTATION,

GROUND TURNARCUND TEST
s ANY TURNAROUND CHECKOUT TESTING {5 ACCOMPLISHED IN ACCORDANCE WITH
OMRSD.

{C) INSPECTION:
RECEIVING INSPECTION

RAW MATERIALS ARE VERIFIED BY LAB ANALYSIS. VERIFICATION OF MATERIAL AND
EQUIPMENT CONFORMING TO CONTRACTS IS FERFORMED BY INSPECTION.

CONTAMINATION CONTROL

ALL FLUIDS [APD LUBE OIL) ARE SAMPLED FOR CLEAMLINESE. CONTAMINATION
CONTROL PROCESSES AND PLANS AND CORROSION PROTECTION PROVISIONS ARE
VERIFIED BY INSPECTION. INTERNAL CLEANLINESS OF AFU LUBE OiL LINES IS VERIFIED
BY INSPECTION.

ASSEMBLYINSTALLATION

TORQUING PER DRAWING REQUIREMENTS IS VERIFIED BY INSPECTION.
MANUFACTURING, INSTALLATION AND ASSEMELY OFERATIONS ARE VERIFIED BY

e e s -~
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CLL FAILURE MODE
MUREER: D&-2A-DEQ3- N4

INSPECTION., PART PROTECTION. COATING, AND PLATING ARE VERIFIED BY
INSPECTION.

CRITICAL PROCESSES
ERAFING IS VERIFIED BY INSPECTICHN AS BEING IN.ACCORDANGE WITH REGUIREMENTS.

NOMNDESTRLUCTNVE EWALUATION
EXAMINATION OF WELDED AND BRAZED JQINTS FOR SURFACE AND SUB-SURFACE
DEFECTS IS VERIFIED BY X-FAY AND PENETREANT INSPECTION,

TESTING
AGCEPTANCE TEST 15 WERIFIED BY INSPECTICN.

HAMNOLIMG/PACKAGING
FROPER HAMOLING AND STORAGE ENVIRONMENT ARE VERIFIED BY INSPECTION

(D} FAILURE HISTORY:
CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES. UNEXPLAINED ANOMALIES, AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUND IN THE PRACA DATA BASE.

{E} OPERATIOMNAL USE:

ASCENT: SHUT DOWN AFFECTED ARPUMHYD SYSTEM AT AN AFPROPEIATE TIME BASED
ON FLIGHT FHASE AND SYSTEM TEMPERATURES.

ENTRY: SHUT DOWMN AFFECTED APUMYD SYSTEM OR DELAY ARU START [F FAILURE
KNOWN FRIOR TO DEORBIT.

- APPROVALS -

ECITORIALLY APPROVED T BNA : Jﬂm F-1%-18
TECHMNICAL AFPROWVAL T WVIA APPROVAL FORM P 95-CIL-008_08-3A

08-2A - 3B




