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	Problem Description
LO2 LEVEL SENSOR (S/N 361) ON THE FORWARD MAST OF LWT-27 FAILED THE

ELECTRICAL ISOLATION RESISTANCE TEST PERFORMED IN THE MAF FINAL ASSY

AREA. READING WAS LESS THAN 5 MEGOHMS. MINIMUM ACCEPTABLE ISOLATION

RESISTANCE VALUE IS 5 MEGOHMS. REF: MARS T-85671 AND T-82975

	Contractor Investigation/Resolution
R/A - A TOOL HAS BEEN DEVELOPED TO REDUCE IMPROPER FORMING OF THE

SENSOR INTERNAL WIRE TERMINALS. 11/6/85 - FAILURE ANALYSIS FOUND THE

PROBABLE CAUSE OF FAILURE TO BE COLD FLOW OF THE TEFLON HEAT SHRINK

TUBING INTERNAL TO THE SENSOR. THE INTERNAL STEEL TERMINALS HAD BEEN

IMPROPERLY FORMED DURING ASSEMBLY AT THE VENDOR. THE TERMINALS FORCED

THE OUTPUT LEAD WIRES AGAINST AN INTERNAL LIP IN THE SENSOR HOUSING

REF: MARS T-85671 AND T-82975. THIS LO2 LEVEL SENSOR FAILURE DOES NOT

CONSTRAIN FUTURE LAUNCHES FOR THE FOLLOWING REASONS: IN ADDITION TO THE

ACCEPTANCE TEST AT THE VENDOR'S FACILITY, ALL LO2 LEVEL SENSORS MUST

PASS AN ELECTRICAL ISOLATION RESISTANCE TEST DURING FINAL ASSEMBLY

CHECKOUT AT MAF. EXPERIENCE HAS DEMONSTRATED THAT THE CHECKOUT

PROCEDURES AT MAF IS ADEQUATE TO IDENTIFY ANY DEFECTIVE SENSOR

INSTALLED INTO THE SYSTEM. THIS STATEMENT HAS BEEN APPROVED BY ET

PROJECT MANAGER, G. P. BRIDWELL, 11-13-85. 11/21/85 PRB STATUS - ECD AT

MMC IS 12/10/85. 1/16/86 PRB STATUS - ECD AT MMC IS 1/31/86. 3/20/86

PRB STATUS - ECD 10/10/86. 4/17/86 PRB STATUS - NO CHANGE 5/15/86 PRB

STATUS - NO CHANGE IN THE 10-10-86 ECD. WILL TAKE UNTIL THEN TO TEST

THE REQUIRED NUMBER OF UNITS AND PROCESS DOCUMENTATION CHANGE. 6/19/86

PRB STATUS - NO CHANGE EXCEPT ECD IS NOW SEPTEMBER 1986. 7/15/86 PRB

STATUS - CLOSURE EXPECTED BEFORE 8/21/86. 8/21/86 PRB STATUS -

CORRECTION OF THE COLD FLOW PROBLEM, IMPROVED DRYING PROCEDURE AND

ADDITION OF NEW TOOL AT VENDOR IS EXPECTED TO ELIMINATE PROBLEM. ECD IS

9-22-86. 9/18/86 PRB STATUS - NO CHANGE. ACTUAL COMPLETION IS DEPENDENT

ON PRODUCTION RATE. ECD NOT DETER- MINED. 10/16/86 PRB STATUS - NO

CHANGE. ECD FOR COMPLETION AT MMC IS 11-18-86. 7/31/87 - THE PROBLEM

WAS CAUSED BY COLD FLOWING OF THE TEFLON SHRINK TUBING INSULATION ON

THE INTERNAL WIRES OF THE SENSOR DUE TO IMPROPER ASSEMBLY AT THE VENDOR

(SIMMONDS PRECISION). THE MMMA PROCUREMENT QUALITY SOURCE

REPRESENTATIVE EXAMINED THE TOOL AND ITS USE AND FOUND IT TO BE

EFFECTIVE IN PREVENTING THE CONDITION WHICH PRODUCED THE FAILURE ON

LWT-27: (REFERENCE SIMMOND'S PRECISION LETTER DATED LL/1185/045 AND

LETTER FROM J. HILL DATED 1-24-86). INADEQUATE DRYING OF THE LOX LEVEL

SENSOR MAST AFTER CLEANING IS BEING ADDRESSED IN PROBLEMS (A10659,

A10660, AND A10661). THIS PROBLEM IS SUBMITTED TO MSFC FOR CLOSURE

REVIEW AND APPROVAL. 8/18/87 - UPDATE - THE FOLLOWING IS A VERBATIM OF

MMC CAPS E-093A AS APPLICABLE TO THE IMPROPER FORMED INTERNAL WIRE

TERMINALS: A. BACKGROUND INFORMATION THE LOX AND LH2 LIQUID LEVEL

SENSORS ARE IDENTICAL EXCEPT FOR THE TYPE OF FLUOROCARBON INSULA- TION

USED ON THE WIRE LEADS. EACH SENSOR IS CONNECTED TO A SIGNAL

CONDITIONER IN THE ORBITER. EACH SENSOR CIRCUIT IS CAPABLE OF

GENERATING ONLY A "WET" OR "DRY" OUTPUT SIGNAL. AN ARRAY OF THESE POINT

LEVEL SENSORS IS INSTALLED IN BOTH THE LOX AND LH2 TANKS TO MONITOR THE

FLUID LEVELS. EACH SENSOR CONTAINS A FINE WIRE RESISTIVE ELEMENT. THE

ORBITER SIGNAL CONDITIONER PROVIDES CURRENT TO HEAT THE ELEMENT. WHEN A

SENSOR IS IMMERSED IN THE CRYOGENIC LIQUID PROPELLENT, THE COOLING OF

THE ELEMENT IS DETECTED BY THE SIGNAL CONDITIONER WHICH PROVIDES A

"WET" OUTPUT SIGNAL TO THE ORBITER. IN THE ET LOX TANK THERE IS ONE

SENSOR AT THE 5% LEVEL AND SEVEN SENSORS BETWEEN THE 98% AND 100.15%

LEVELS. ALL SEVEN OF THE SENSORS AT THE TOP/FORWARD AND OF THE LOX TANK

ARE MOUNTED ON AN ALUMINUM TUBE KNOWN AS THE "FORWARD LOX MAST". THE

MAST IS INSTALLED AS A COMPLETED SUBASSEMBLY DURING WORK PERFORMED IN

THE MAF FINAL ASSEMBLY AREA. TASK I FAILURE INVESTIGATION A. 1. DURING

IN-PROCESS ELECTRICAL TESTING OF THE FORWARD LOX LEVEL SENSOR MAST ON

LWT-27, THE "100% MINUS LIQUID LEVEL" CIRCUIT HAD AN ISOLATION

RESISTANCE OF LESS THAN THE REQUIRED FIVE MEGOHMS. FAILURE ANALYSIS

FOUND THE PROBABLE CAUSE TO BE COLD FLOW OF THE TEFLON HEAT SHRINK

TUBING INTERNAL TO THE SENSOR. THE INTERNAL STEEL TERMINALS HAD BEEN

IMPROPERLY FORMED DURING ASSEMBLY AT THE VENDOR. THE TERMINALS FORCED

THE OUTPUT LEAD WIRES AGAINST AN INTERNAL LIP IN THE SENSOR HOUSING AND

DAMAGED THE SHRINK TUBING INSULATION (REFERENCE MARS T-85671 AND

T-82975). 2. A REVIEW OF PREVIOUS LEVEL SENSOR FAILURES RESULTING FROM

TEFLON COLD FLOW WAS PERFORMED. CAPS E-081 COVERED THE SINGLE PREVIOUS

FAILURE, WHICH OCCURRED DURING VENDOR ACCEPTANCE TESTING. THE SENSOR

INTERNAL STEEL TERMINALS WERE FORMED SO AS TO PRESS AGAINST THE SENSOR

COVERPLATE. THE VENDOR IMPROVED HIS PROCESS INSTRUCTIONS, VERIFIED BY

MMMA PRO- CUREMENT QUALITY, TO PREVENT A RECURRENCE. TASK II CORRECTIVE

ACTION A. THE VENDOR, SIMMONDS PRECISION, DEVELOPED A TOOL TO REDUCE

PROBLEMS WITH IMPROPERLY FORMED TERMINALS. THE TOOL WAS DEVELOPED PRIOR

TO THE FAILURE WHICH OCCURRED ON LWT-27, BUT AFTER THE TIME AT WHICH

THE SENSOR USED ON LWT-27 HAD BEEN BUILT. THE MMMA PROCUREMENT QUALITY

SOURCE REPRESENTATIVE EXAMINED THE TOOL AND ITS USE AND FOUND IT TO BE

EFFECTIVE IN PREVENTING THE CONDITION WHICH PRODUCED THE FAILURE ON

LWT-27 (REFERENCE SIMMONDS PRECISION'S LETTER LL/1185/045 AND LETTER

FROM J. HILL DATED JANUARY 14, 1986). TASK III CLEARANCE OF

EFFECTIVITIES THERE ARE NO CONSTRAINTS. THE FAILURES WERE DETECTED

DURING TESTING AT MAF. THERE HAVE BEEN NO FAILURES AT KSC. ALL ETS ARE

PURGED WITH DRY NITROGEN PRIOR TO SHIPMENT, WHICH PREVENTS MOISTURE

RELATED FAILURES WITHIN THE PROPELLANT TANKS AT KSC. TASK CLOSED TASK

IV CAPS CLOSURE SUMMARY SEVERAL LOX LEVEL SENSORS IN USE ON ETS AT MAF

HAD A LOWER ISOLATION RESISTANCE THAN IS ACCEPTABLE. THE PROBLEMS WERE

THE RESULT OF TWO SEPARATE DEFICIENCIES. THE FIRST PROBLEM WAS CAUSED

BY COLD FLOWING OF THE TEFLON SHRINK TUBING INSULATION ON THE INTERNAL

WIRES OF THE SENSOR DUE TO IMPROPER ASSEMBLY AT THE VENDOR. THE VENDOR

DEVELOPED A TOOL TO CORRECT THE ASSEMBLY OPERATION WHICH HAD CAUSED THE

FAILURE. THE SECOND PROBLEM IS ADDRESSED ON PROBLEMS #A10659, A10660,

AND A10661

	MSFC Response/Concurrence





	MSFC Problem Reporting and Corrective Action (PRACA) System

	ASSESSMENT ADDENDUM REPORT




	MSFC Report#
A09653 
	IFA#
-- 
	Contractor RPT#
E-093 
	JSC#
-- 
	KSC#
-- 
	EICN#
-- 

	Asmnt Part#
74L4-1 
	Asmnt Part Name
LO2 LEVEL SENSOR 
	Asmnt Serial/Lot#
361 

	HCRIT CD
-- 
	FCRIT CD
1R 
	CAUSE CD
MAW - MFG-ASY-WORK 
	FAIL MODE
EL - SHORT 

	Asmnt FMEA
3.1.2.2 
	Asmnt FM
2 
	FMEA CSE
A 
	FMEA SCSE
4 

	Asmnt FMEA
-- 
	Asmnt FM
-- 
	FMEA CSE
-- 
	FMEA SCSE
-- 

	Asmnt FMEA
-- 
	Asmnt FM
-- 
	FMEA CSE
-- 
	FMEA SCSE
-- 

	Correlated Part#
-- 
	Correlated Part#
-- 
	Correlated Part#
-- 

	Associated LRU#
-- 
	Associated LRU#
-- 
	Associated LRU#
-- 

	MAJOR DESIGN CHANGES

	APRV DATE
-- 
	DESCRIPTION OF CHANGES
-- 

	ASSESSMENT TEXT





