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FAILURE MCDES EFFECTS ANALYSIS (FMEA) — CIL HARDWARE
NUMBER: 06-3A-0633 -X

SUBSYSTEM NAME: ACTIVE THERMAL CONTROL

REVISION; © 02/04/88
FART DATA
PART NAME PART NUMBER
YENDOR NAME VENDOR NUMEER
LRL -WATER SPRAY BOILER MC250-0019
SR - BLOW-OFF ETEAM VENT PLUG MC250.00158-0030
SWF 70551

EXTENBED DESCRIPTION OF PART UNDER ANALYSIS:
BLOW-OFF STEAM VENT PLUG

QUANTITY OF LIKE ITEMS: 3
OME FOR EACH BOILER ASSEMELY

FUNCTION:
PREVENTS THE INTRCDUCTION OF RAIN, SAND, AND DUST, ETC. FROM ENTERING THE
STEAM CIRCUIT OF THE WATER SPRAY BOILER PRIOR TO LAUNCH.

06-3A - 231



PAGE 2 FRINT DATE: OB/25/88

FAILURE MODES EFFECTS ANALYSIS FMEA ~ CIL FAILURE MODE
HNUMBER: 0&-2A-0633-01

REVISIONS: 1 QB/25/08

SUBSYSTEM NAME: ATCS - WATER SPRAY BOILER
LRL: WATER SPRAY BOILER CRITICALITY OF THIS
ITEM NAME: BLOW-OFF STEAM VENT PLUG FAILURE MODOE: 1RZ
FAILURE MOQDE:
FAILJRE TO RELEASE
MISSION PHASE: LD LIFT-GFF

DO DE-OREIT

VEHICLE/PAYLOADMIT EFFECTIVITY: 102 COLUMEBIA
03 DISCOVERY
104 ATLANTIS
105 ENDEAVOLUR

CAUSE:
STICTION, TOLERANCE STACKUP, IMPROPER MATERIAL OR MANUFACTURE, IMPROFER
INSTALLATION

CRITICALITY 11 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN A) FAIL

B) PASS
C) PASS
PASSIFAIL RATIONALE:
fi" SCREEN FAILS SINGE FAILURE WOULD NOT OCCUR UNTIL AFTER LIFT OFF,
B}
<)

- FAILURE EFFELCTS -

{A) SUBSYSTEM:
LOSS OF FUNGTION - REDUCED HEAT REJECTION CAPABILITY 1IN ONE APUAMYD SYSTEM
DUE TO INCREASE IN BAGK PRESSURE IN HEAT EXCHANGER/CORE WHICH CAUSES
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FAILURE MODES EFFECTS ANAL YSIS (FMEA} - CIL FAILURE MODE
" NUMEBER: DE-3A-D633-D1

INCREASED BOILING TEMPERATURE. POESIBELE DAMAGE TO STEAM VENT SYSTEM DUEL
TO OVERPRESSURIZATION. RUPTURE GF STEAM DUCT CAN CAUSE WSB FREEZE UP.

{B) INTERFACING SUBSYSTEM(S):

POSSIBLE GVYERHEATING OF APU LUBE QIL LEADING TO LOSS OR LIMITED RUN TIME QF
ONE APUMYD SYSTEM. LIMITED RUN TIME MAY NOT ALLOW APLYHYD SYSTEM TO
SUPPORT ENTIRE POWERED FLIGHT OF ENTRY PHASE. LOSS OF HYDRAULIC
CAPABILITY TO THROTTLE ONE MAIN ENGINE, LOSE OF HYDRAULIC LANDING GEAR
DEPLOY AND NOSEWHEEL STEERING IF 8YSTEM ONE [S LOST, AND LOSS OF ONE OF
THREE ET UMBILICAL RETRACT ACTUATORS FOR EACH UMBILICAL PLATE. LOSS OF
REDUNDANT HYDRAULIC POWER SYSTEM FOR FOUR TVC ACTUATORS. LOSS OF ONE
OF THREE HYDRAULIC POWER SYSTEMS TO FLHSHT CONTROL SURFACES AND BRAKES.

{G) MISSION:
ABORT DECISION - REMAINING TWO SUBSYSTEMS PROVIDE SAFE RETURN.

D) CREW, VEHICLE, AND ELEMENT(S):
N EFFECT

{E} FUNCTIONAL CRITICALITY EFFECTS:
FOSSIBLE LOSS OF CREWATEHICLE WITH THIS FAILURE PLUS LOSS OF A SECGND
APUMYD SYSTEM.

-DISPOSITION RATIONALE-

{A) DESIGN:

STEAM VENT PLUG [S A MOLDED SILICONE RUBBER DISK SHAPED 7O FIT THE ORIFICE
ADAPTOR (D& IN. DIA)Y IN THE VENT NOZZLE. THE EXTERNAL LIP IS 0.120 IN. THICK WITH
THE CENTRAL DISK THICKNESS OF 0.030 IN. THE RETAINING LIP IS 0.880!N. DIA. THE
STEAM VENT PLUG IS DESIGNED TO BLOW-0OFF AT 0.2 TO 2.0 PSID. THE CENTRAL BISK
WILL EURST AT APPROXIMATELY 27 PSI0 IF THE PLUG FAILS TGO RELEASE. A PRESSURE
OF APPROXIMATELY 10 PSID WILL FORCE THE PLUG THRGUGH THE QRIFICE. THIS IS
EELOW THE REQUIRED 20 PSIG BURST PRESELIRE OF THE STEAM DUCT. THESE
CONDITICNS WOULD OCCUR BEFORE APU LURE DIL REACHES 350 DEG F.

(B) TEST:
QUALIFICATION,
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FAILURE MDDES EFFECTS ANALYEIS (FMEA} - CIL FAILURE MODE
NUMBER: 06-3A-0633-01

= RELEASE PRESSURE TEST - AT 70 DEG F TO 280 DEG F, RELEASE PREESURE TESTED
AT BUILD UP RATE OF 1 PSIS/SEC. PASSFAIL CRITERIA: MUST RELEASE BETWEEN
0.2 AND 2.0 PSID.

ACGCEPTANCE:

»  EXAMINATICN CF PRODUCT - VERIFICATICON OF WORKMANSHIF, FINIZH,
COMSTRUCTION, CLEANLINESS, IDENTIFICATION, TRACEABILITY LEVEL AND
PROCESSES PER DRAWINGS.

= RELEASE PRESSURE MUST BE CLEANMLY EJECTED AT A PRESSURE BETWEEN 0.20
AND 2.3 PSID AT AMBIENT TEMPERATURE (LOT SAMPLE).

GROUND TURNARGUND TEST
s ANY TURNARQUND CHECKOUT TESTING |8 ACCOMPLISHED IN ACCORDANCE WITH
OWMRSD.

{C) INSPECTION:

RECEIVING INSPECTION

RAW MATERIALS ARE SENT TO A TEST LAE FOR MATERIAL AND CHEMICAL ANMALYSIE
AND CERTIFICATION. SHOF TRAVELER INSPECTION IS PERFORMED FOR CORRECT RAW
MATERIAL PRIOR TO MACHINING.

CONTAMINATION CONTROL
WO FOREIGN MATERIAL PERMITTED UNDER WVISUAL EXAMINATION (1X MAGNIFICATION)
CLEANLINESS 13 VERIFIED BY INSFECTION.

ASSEMBLY/INSTALLATION
MANUFACTURING AND INSTALLATION ARE VERIFIED BY INSPECTION.

TESTING
ATP 15 VERIFIED BY INSPECTION.

HANDLING/PACKAGING
FROPER HAMDLING AND PACKAGING ARE VERIFIED BY INSPECTION.

{) FAILURE HISTORY:

CUREENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXFLAINED ANOMALIES, AND
OTHER FAILURES EXPERIENGED DURING GROUND PRQCESSING ACTIVITY CAN BE
FOUND IN THE PRACA DATA BASE.

(E] OPERATIOMAL USE:

ASFCENT: SHUT DOVWN AFFECTED AFWFHYD SYSTEM AT AN APFROFRIATE TIME EASED
ON FLIGHT FHASE AND 5YSTEM TEMPERATURES.

ENTRY: SHUT DOWN AFFECTED APUHYD SYSTEM OR DELAY APU START HF FAILURE
KNOWN PRICR TO DEORBIT.
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FAILURE MODES EFFECTS ANALYSIS (FMEA} — CIL FAILURE MODE
NUMBER: 06-3A-0633- 1

- - APPROVALS -

EDITORIALLY APPROVED  BNA J Femuna E-25-F
TECHNICAL APPROVAL - VIA APPROVAL FORM  : 95-CIL-009_08-3A.
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