PAGE: 1 PHINT DATE: 09/24/38

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL HARDWARE
NUMBER: 04-2-CL1A -X

EUBSYSTEM NAME: AUXILIARY POWER LINIT (AFLY

REVIEION: 0O 0917738
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDCR NUMBER
t FUEL SUFPLY
SR : FLEX HOSE ME 271007 8-36 KX

TITEFLEX 10B05E6-58XX

EXTENDED DESCHRIFTION OF PART UNDER ANALYSIS:
FLEX HOSE, FUEL [ DRAIN LINES)

REFERENWCE DESIGHNATORS: ¥

QUANTITY OF LYE ITEMS: =5
OME PER DRAINLINE

FUNCTION:
FROVIGES FOR DEFLECTICN AT THE APU INTERFACE CaAUSED BY APU AND BULKHEAL
VIBRATION AND APU OVERHANG.
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PAGE 2 PRINT DATE: 08M17/98

FAILURE MODES EFFECTS ANALYSIS FMEA - CIL FAILURE MODE
NUMBER: 04-2-CL1A-11

REVISION: 1 08f17/ab
SUBSYSTEM NAME: AUXILIARY POWER LINIT (APL)
LRU: FLEX HOSE CRITICALITY OQF THIS

ITEM NAME: FLEX HOSE FAILURE MODE: 141

FAILURE MODE:
EXTERNAL LEAKAGE

MISSION PHASE: FL PRE-LAUNCH
LY LIFT-0FF
00 ON-DRBIT
Do DE-ORBIT
£S5 LANDING/SAFING

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
103 DISCOVERY
104  ATLANTIS
105 ENDEAVDUR

CAUSE:
RUPTURE, CRACKS, FITTING FAILURES

CRITICALITY 4/1 DURING INTACT ABORT OHLY? ND

REDUNDANCY SCREEN A} Mg

B} NfA

C} Ni&
FASSFAIL RATIONALE:
A)
B)
C)

= FAILURE EFFECTS -

(&) SUBSYSTEM:
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PAGE: 3 PRINT DATE: 09/17/86

FAILURE MODES EFFECTS ANALYSIS [FMEA) -- CIL FAILURE MQEGE
NUMBER: 04-2-CL1A-11

FOSSIBLE LOGS OF GNE APU SYSTEM BEFORE MISSION COMPLETION (F EXTERNAL
LEAKAGE OCCURS. POSSIBLE LOSS OF ADJACENT ANDAIR REDUNDANT ARU
HARDWARE DUE TO FIRE OR CHEMICAL ATTALK.

(B} INTERFACING SURSYSTEM(S):
POSSIBLE LO3S QF SHAFT POWER TO ONE HYDRAULIC PUMP. POSSIBLE LOSS OF
ADJACENT AND/OR REDUNDANT HARDWARE DUE TO FIRE OR CHEMICAL ATTACK.

{C) MISSION:
ABORT DECISION REQUIRED IF FAILURE DCCURS DURING ASCENT. MINIMUM DURATION
FLIGHT IS REQURED IF LEAK OCCURS ON QRBIT

{DY CREW, VEHICLE, AND ELEMENT{S):
POSSIBLE LOSS OF CREW/VEHICLE IF LEAKING FUEL 15 IGNITED OR IF ADJACENT
ANDYOR REDUNDANT HARDWARE I3 LOST DUE TO FIRE OR CHEMIGAL ATTACK.

{(E| FUNCTIONAL CRITICALITY EFFECTS:
FOSSIBLE LOSS OF CREWVEHICLE IF RELEASED HYDRAZINE IS IGMITED.

-DISPOSITION RATIONALE-

(A} DESIGN:

MATURE HARDWARE LUSED ON MILITARY A!IRCRAFT AND SPACE PROGRAMS. HOSE
INNERCORE IS EXTRUDED TFE. REINFORCEMENT IS 304 55 WIRE BRAID. HOSE IS
SINTSLE BRAID QUALIFIED TO MIL-H-25570.

HOSE-END FITTINGS ARE £S PROGRESSIVE-SWAGZD WITH POSITIVE BRAID LOCK AND
CONFIRM TO MIL-H-25573. ONE HOSE END IS 3040 STRAIGHT TUBE [WELDED TO THE
SYSTEM) AND THE OTHER END 15 BAL-4V TITANILUM DLUAL-SEAL FITTING WITH 5 RMS
FINISH.

{B) TEST:

HOSE ASSEMBLY QUALIFICATION - IMPULSE ENDQURANCE CYCLING 100,000 CYCLES O
1673-0 PS5} AT 400F IN ACCORDANCE WITH FIG. 3, MIL-H-25573. RATE 70 CYCLES/MIN
BURST PRESSURE - -8 SIZE. 8,000 PSI AT 7OF. 6,000 P3| AT 430 DEG F, SUFPFLIER
AGGCEPTANCE - PROOF FRESSURE 3000.

INTEGRATED SUBSYSTEM TEST WAS UISED FOR CERTIFICATION.
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PAGE 4 PRINT DATE. 08/17/90

FAILURE MODES EFFECTS ANALYSIS (FMEA) = CIL FAILURE MODE
NUMBER: 04-2-CL1A-11

OMRSD: TOXIC VAPQR CHECKS OF FLEX HOSE AND MECHANICAL FITTINGS ARE
PERFORMED EVERY FLOW.

{C) INSPECTION:

RECEIVING INSPECTION

RECEIVING INSPECTION AND CHEMICAL ANALYSIS PERFORMED ON ALL RAW
MATERIALS. RECEIVING INSPECTION VERIFIES INCOMING RAW STOCK IS NOT
RELEASED TO THE SHOP FOR USE UNTIL A SAMPLE OF THE MATERIAL HAS BEEN
CERTIFIED AS ACCEPTABLE BY THE COMPANY METALLURGIST.

CONTAMINATION CONTROL
CLEANLINESS TO LEVEL 100 IS VERIFIED BY INSFECTION. CORROSION PEOTECTION
REQUIREMENTS ARE VERIFIED BY INSPECTION.

ASSEMBLY/INSTALLATION

MANUFACTURING, ASSEMBLY AND INSTALLATION REQUIREMENTS ARE VERIFIED BY
INSPECTION. DIMENSIDNS AND SURFACE FINISHES ARE VERIFIED BY INSPECTION.
HOSE END FITTINGS ARE VERIFIED BY INSFECTION.

NONDESTRUCTIVE EVALUATION

RADIOGRAPHIC INSFECTION OF SWAGED FITTINGS TO ASSURE THE HOSE AND BRAID
ARE FROFERLY BOTTOMED 1N THE END FITTING |5 VERIFIED. RADIOGRARHIC
INSPECTION QF BUTT WELDED TUBING IS YERIFIED. 3£ACH WELD RADIOGRARH 15
INSFECTED UNDER MAGNIFICATION TQO ASSURE THE WELDS ARE FREE OF CRACKE,
FOROEITY INCLUSIONS OR YOIDS.

CRITICAL PROCEEEZES
BUTT WELDING AND SWAGING ARE WERIFIED BY INSPECTICON.

TESTING

TEST EQUIPMENT AND TOOL CALIBRATION ARE VERIFIED BY INSRECTION. PROOF
PRESSURE AND LEAK TEST OF EACH HOSE ASS5EMBLY |15 PERFORMED BY INSPECTION
PERSONMEL

HANDLING/PACKAGING
HAMDLING, PACKAGING, STORAGE, AND SHIFFING PROCEDURES ARE VERIFIED.

{D) FAILURE HISTORY:

CAR ABSE21 NOV 1978 AFTER FIRST INSTALLATION IN Ov-102, THE FUEL FEED LINE FLEX
HOSE DYNATUBE FITTING HAD HYDRAZINE LEAKAGE AFTER PASSING GAS LEAK TEST.
THE SEALING SURFACE WAS REPOLISHED AND FITTING RETORQUELD; CAUSE OF
LEAKAGE COULD NOT BE DETERMINELD.

T WAS CONCLUDED THAT INTTIALLY  WHEN THE DYNATUBE FITTING HAD EXPERIENCGED

ABQOVE SPEC GAS LEAKAGE, IT SHOULD HAVE BEEN REMOVED AND REINSTALLED PER
PRAWING REQUIREMENTS. CORRECTIVE ATTION WAS TO INCORFORATE THIS
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
MUMEER: 04-2-CL1A- 11

REMOVAL AND REINSTALLATION PROCEDURE WHEN A DYNATUBE FITTING SHOWS
SIGNS OF EXCESSIVE GAS LEAKAGE,

ADDITIONAL DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXFLAINED ANOMALIES, -
AND OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUND IN THE PRACA DATA BASE.

{E} OPERATIONAL USE:
POST MECO, CLOSE ISOLATION VALVES.

- APPROVALS -
S8 & PAE MANAGER - D.F. MIKULA -.:""C’ 6%&& % '?:4: fi?ﬁf
55 & PAE ENGINEER ' G.T. TATE _..&_«M ‘H’ l&'l ‘1 ¢
VEHICLE & SYSTEMS DEBIGN : M.A. WEISER - N s
BNA SSM :T. FARKAS JR.
JSCMOD - MeL Frodamr
JST e S20 04 . D. BEAIEN
USAISAM . M Paedmadnr
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